can be devised for stabilization depending on the mechanism involved. For example, if the aggregation 
mechanism is discovered to be intermolecular S-S bond formation through thio-disulfideinterchange, stabilization 
may be achieved by modifying sulfhydryl residues, lyophilizing from acidic solutions, controlling moisture 
content, using appropriate additives, and developing specific polymer matrix compositions. 

5 G. Uses for anti-PRO Antibodies 

The anti-PRO antibodies of the invention have various utilities. For example, anti-PRO antibodies may 
be used in diagnostic assays for PRO, e.g., detecting its expression in specific cells, tissues, or serum. Various 
diagnostic assay techniques known in the art may be used, such as competitive binding assays, direct or indirect 
sandwich assays and immunoprecipitation assays conducted in either heterogeneous or homogeneous phases 

10 [Zola, Monoclonal Antibodies: A Manual of Techniques, CRC Press, Inc. (1987) pp. 147-158]. The antibodies 
used in the diagnostic assays can be labeled with a detectable moiety. The detectable moiety should be capable 
of producing, either directly or indirectly, a detectable signal. For example, the detectable moiety may be a 
radioisotope, such as 3 H, l4 C, 32 P, 35 S, or 325 I, a fluorescent or chemiluminescent compound, such as fluorescein 
isothiocyanate, rhodamine, or luciferin, or an enzyme, such as alkaline phosphatase, beta-galactosidase or 

1 5 horseradish peroxidase. Any method known in the art for conjugating the antibody to the detectable moiety may 
be employed, including those methods described by Hunter et aL, Nature , 144:945 (1962); David et aL, 
Biochemistry, 13:1014 (1974); Pain et aL, J. Immunol. Meth., 40:219 (1981); and Nygren, J. Histochem. and 
Cvtochem. , 30:407 (1982). 

Anti-PRO antibodies also are useful for the affinity purification of PRO from recombinant cell culture 

20 or natural sources. In this process, the antibodies against PRO are immobilized on a suitable support, such a 
Sephadex resin or filter paper, using methods well known in the art. The immobilized antibody then is contacted 
with a sample containing the PRO to be purified, and thereafter the support is washed with a suitable solvent that 
will remove substantially all the material in the sample except the PRO, which is bound to the immobilized 
antibody. Finally, the support is washed with another suitable solvent that will release the PRO from the 

25 antibody. 

The following examples are offered for illustrative purposes only, and are not intended to limit the scope 
of the present invention in any way. 

All patent and literature references cited in the present specification are hereby incorporated by reference 
in their entirety. 

30 

EXAMPLES 

Commercially available reagents referred to in the examples were used according to manufacturer's 
instructions unless otherwise indicated. The source of those cells identified in the following examples, and 
throughout the specification, by ATCC accession numbers is the American Type Culture Collection, Manassas, 
35 VA. 
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EXAMPLE 1 : Extracellular Domain Homology Screening to Identify Novel Polypeptides and cDNA Encoding 
Therefor 

The extracellular domain (ECD) sequences (including the secretion signal sequence, if any) from about 
950 known secreted proteins from the Swiss-Prot public database were used to search EST databases. The EST 
databases included public databases (e.g,, Dayhoff, GenBank), and proprietary databases (e.g. LIFESEQ™, 
5 Incyte Pharmaceuticals, Palo Alto, CA). The search was performed using the computer program BLAST or 
BLAST-2 (Altschul et al., Methods in Enzymology 266:460-480 (1996)) as a comparison of the ECD protein 
sequences to a 6 frame translation of the EST sequences. Those comparisons with a BLAST score of 70 (or in 
some cases 90) or greater that did not encode known proteins were clustered and assembled into consensus DN A 
sequences with the program "phrap" (Phil Green, University of Washington, Seattle, WA). 

10 Using this extracellular domain homology screen, consensus DNA sequences were assembled relative 

to the other identified EST sequences using phrap. In addition, the consensus DNA sequences obtained were 
often (but not always) extended using repeated cycles of BLAST or BLAST-2 and phrap to extend the consensus 
sequence as far as possible using the sources of EST sequences discussed above. 

Based upon the consensus sequences obtained as described above, oligonucleotides were then 

15 synthesized and used to identify by PCR a cDNA library that contained the sequence of interest and for use as 
probes to isolate a clone of the full-length coding sequence for a PRO polypeptide. Forward and reverse PCR 
primers generally range from 20 to 30 nucleotides and are often designed to give a PCR product of about 100- 
1000 bp in length. The probe sequences are typically 40-55 bp in length. In some cases, additional 
oligonucleotides are synthesized when the consensus sequence is greater than about 1-1 .5kbp. In order to screen 

20 several libraries for a full-length clone, DNA from the libraries was screened by PCR amplification, as per 
Ausubel et ah, Current Protocols in Molecular Biology, with the PCR primer pair. A positive library was then 
used to isolate clones encoding the gene of interest using the probe oligonucleotide and one of the primer pairs. 

The cDNA libraries used to isolate the cDNA clones were constructed by standard methods using 
commercially available reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed with 

25 oligo dT containing a NotI site, linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized 
appropriately by gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as 
pRKB or pRKD; pRK5B is a precursor of pRK5D that does not contain the Sfil site; see, Holmes et al. , Science , 
253:1278-1280 (1991)) in the unique Xhol and NotI sites. 

30 EXAMPLE 2 : Isolation of cDNA clones by Amylase Screening 
1- Preparation of oligo dT primed cDNA library 

mRNA was isolated from a human tissue of interest using reagents and protocols from Invitrogen, San 
Diego, CA (Fast Track 2). This RNA was used to generate an oligo dT primed cDNA library in the vector 
pRK5D using reagents and protocols from Life Technologies, Gaithersburg, MD (Super Script Plasmid System). 
35 In this procedure, the double stranded cDNA was sized to greater than 1000 bp and the Sall/NotI linkered cDNA 
was cloned into XhoI/NotI cleaved vector. pRK5D is a cloning vector that has an sp6 transcription initiation 
site followed by an Sfil restriction enzyme site preceding the XhoI/NotI cDNA cloning sites. 
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2. Preparation of random primed cDNA library 

A secondary cDNA library was generated in order to preferentially represent the 5' ends of the primary 
cDNA clones. Sp6 RNA was generated from the primary library (described above), and this RNA was used to 
generate a random primed cDNA library in the vector pSST-AMY.O using reagents and protocols from Life 
Technologies (Super Script Plasmid System, referenced above). In this procedure the double stranded cDNA 
5 was sized to 500-1000 bp, linkered with blunt to NotI adaptors, cleaved with Sfil, and cloned into Sfil/NotI 
cleaved vector. pSST-AMY.O is a cloning vector that has a yeast alcohol dehydrogenase promoter preceding 
the cDNA cloning sites and the mouse amylase sequence (the mature sequence without the secretion signal) 
followed by the yeast alcohol dehydrogenase terminator, after the cloning sites. Thus, cDNAs cloned into this 
vector that are fused in frame with amylase sequence will lead to the secretion of amylase from appropriately 
1 0 transfected yeast colonies . 

D 3. Transformation and Detection 

r\ DNA from the library described in paragraph 2 above was chilled on ice to which was added 

ft! electrocompetent DH10B bacteria (Life Technologies, 20 ml). The bacteria and vector mixture was then 

■J 15 electroporated as recommended by the manufacturer. Subsequently, SOC media (Life Technologies, 1 ml) was 
f~; added and the mixture was incubated at 37 °C for 30 minutes. The transformants were then plated onto 20 

2 standard 150 mm LB plates containing ampicillin and incubated for 16 hours (37 °C). Positive colonies were 

k scraped off the plates and the DNA was isolated from the bacterial pellet using standard protocols, e.g. CsCl- 

fy gradient. The purified DNA was then carried on to the yeast protocols below. 

f 2: 20 The yeast methods were divided into three categories: (1) Transformation of yeast with the 

H= plasmid/cDNA combined vector; (2) Detection and isolation of yeast clones secreting amylase; and (3) PCR 

amplification of the insert directly from the yeast colony and purification of the DNA for sequencing and further 

analysis. 

The yeast strain used was HD56-5A (ATCC-90785). This strain has the following genotype: MAT 
25 alpha, ura3-52, leu2-3, leu2-112, his3-ll, his3-15, MAL + , SUC + , GAL + . Preferably, yeast mutants can be 
employed that have deficient post-translational pathways. Such mutants may have translocation deficient alleles 
in secl\, secll, sec62 7 with truncated seel I being most preferred. Alternatively, antagonists (including 
antisense nucleotides and/or ligands) which interfere with the normal operation of these genes, other proteins 
implicated in this post translation pathway (e.g., SEC61p, SEC72p, SEC62p, SEC63p, TDJlp or SSAlp-4p) 
30 or the complex formation of these proteins may also be preferably employed in combination with the amylase- 
expressing yeast. 

Transformation was performed based on the protocol outlined by Gietz et al . , Nucl. Acid. Res. , 20 : 1425 
(1992). Transformed cells were then inoculated from agar into YEPD complex media broth (100 ml) and grown 
overnight at 30°C. The YEPD broth was prepared as described in Kaiser et al., Methods in Yeast Genetics, 
35 Cold Spring Harbor Press, Cold Spring Harbor, NY, p. 207 (1994). The overnight culture was then diluted to 
about 2 x 10 6 cells/ml (approx. OD 600 =0.1) into fresh YEPD broth (500 ml) and regrown to 1 x 10 7 cells/ml 
(approx. 00^=0.4-0.5). 
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The cells were then harvested and prepared for transformation by transfer into GS3 rotor bottles in a 
Sorval GS3 rotor at 5,000 rpm for 5 minutes, the supernatant discarded, and then resuspended into sterile water, 
and centrifuged again in 50 ml falcon rubes at 3,500 rpm in a Beckman GS-6KR centrifuge. The supernatant 
was discarded and the cells were subsequently washed with LiAc/TE (10 ml, 10 mM Tris-HCl, 1 mM EDTA 
pH 7.5, 100 mM Li 2 OOCCH 3 ), and resuspended into LiAc/TE (2.5 ml). 
5 Transformation took place by mixing the prepared cells (100 //.l) with freshly denatured single stranded 

salmon testes DNA (Lofstrand Labs, Gaithersburg, MD) and transforming DNA (1 fig, vol. < 10 /xl) in 
microfuge tubes. The mixture was mixed briefly by vortexing, then 40% PEG/TE (600 /zl, 40% polyethylene 
glycol-4000, 10 mM Tris-HCl, 1 mM EDTA, 100 mM Li 2 OOCCH 3 , pH 7.5) was added. This mixture was 
gently mixed and incubated at 30°C while agitating for 30 minutes. The cells were then heat shocked at 42°C 
10 for 15 minutes, and the reaction vessel centrifuged in a microfuge at 12,000 rpm for 5-10 seconds, decanted and 
resuspended into TE (500 10 mM Tris-HCl, 1 mM EDTA pH 7.5) followed by recentrifugation. The cells 
were then diluted into TE ( 1 ml) and aliquots (200 fil) were spread onto the selective media previously prepared 
in 150 mm growth plates (VWR). 

Alternatively, instead of multiple small reactions, the transformation was performed using a single, large 
15 scale reaction, wherein reagent amounts were scaled up accordingly. 

The selective media used was a synthetic complete dextrose agar lacking uracil (SCD-Ura) prepared as 
described in Kaiser et ah, Methods in Yeast Genetics, Cold Spring Harbor Press, Cold Spring Harbor, NY, p. 
208-210 (1994). Transformants were grown at 30°C for 2-3 days. 

The detection of colonies secreting amylase was performed by including red starch in the selective 
20 growth media. Starch was coupled to the red dye (Reactive Red- 120, Sigma) as per the procedure described by 
Biely et al., Anal. Biochem. , 172 :176-179 (1988). The coupled starch was incorporated into the SCD-Ura agar 
plates at a final concentration of 0. 15% (w/v), and was buffered with potassium phosphate to a pH of 7.0 (50- 
100 mM final concentration). 

The positive colonies were picked and streaked across fresh selective media (onto 150 mm plates) in 
25 order to obtain well isolated and identifiable single colonies. Well isolated single colonies positive for amylase 
secretion were detected by direct incorporation of red starch into buffered SCD-Ura agar. Positive colonies were 
determined by their ability to break down starch resulting in a clear halo around the positive colony visualized 
directly. 

30 4. Isolation of DNA by PCR Amplification 

When a positive colony was isolated, a portion of it was picked by a toothpick and diluted into sterile 
water (30 y\) in a 96 well plate. At this time, the positive colonies were either frozen and stored for subsequent 
analysis or immediately amplified. An aliquot of cells (5 fi\) was used as a template for the PCR reaction in a 
25 fi\ volume containing: 0.5 fi\ Klentaq (Clontech, Palo Alto, CA); 4.0 fii 10 mM dNTP's (Perkin Elmer- 
35 Cetus); 2.5 y\ Kentaq buffer (Clontech); 0.25 fd forward oligo 1 ; 0.25 fil reverse oligo 2; 12.5 fi\ distilled water. 
The sequence of the forward oligonucleotide 1 was: 

5 ' -TGT A A AACG ACGGCC AGT TA A ATAG ACCTGC A ATTATTA ATCT- 3 T (SEQ ID NO:25) 
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The sequence of reverse oligonucleotide 2 was: 

5 ' -CAGGAAACAGCTATGACC ACCTGCACACCTGCAAATCCATT- 3 f (SEQ ID NO :26) 
PCR was then performed as follows: 





a. 




Denature 


92°C, 


5 minutes 


5 


b. 


3 cycles of: 


Denature 


92°C, 


30 seconds 








Anneal 


59°C, 


30 seconds 








Extend 


72°C, 


60 seconds 




c. 


3 cycles of: 


Denature 


92°C, 


30 seconds 


10 






Anneal 


57°C, 


30 seconds 








Extend 


72°C, 


60 secqnds 




d. 


25 cycles of: 


Denature 


92°C, 


30 seconds 








Anneal 


55°C, 


30 seconds 


15 






Extend 


72 °C, 


60 seconds 




e. 




Hold 


4°C 





The underlined regions of the oligonucleotides annealed to the ADH promoter region and the amylase 
20 region, respectively, and amplified a 307 bp region from vector pSST-AMY.O when no insert was present. 
Typically, the first 18 nucleotides of the 5* end of these oligonucleotides contained annealing sites for the 
sequencing primers. Thus, the total product of the PCR reaction from an empty vector was 343 bp. However, 
signal sequence-fused cDNA resulted in considerably longer nucleotide sequences. 

Following the PCR, an aliquot of the reaction (5 fi\) was examined by agarose gel electrophoresis in 
25 a 1 % agarose gel using a Tris-Borate-EDTA (TBE) buffering system as described by Sambrook et ah, supra . 
Clones resulting in a single strong PCR product larger than 400 bp were further analyzed by DNA sequencing 
after purification with a 96 Qiaquick PCR clean-up column (Qiagen Inc., Chatsworth, CA). 



EXAMPLE 3 : Isolation of cDNA Clones Using Signal Algorithm Analysis 

30 Various polypeptide-encoding nucleic acid sequences were identified by applying a proprietary signal 

sequence finding algorithm developed by Genentech, Inc. (South San Francisco, CA) upon ESTs as well as 
clustered and assembled EST fragments from public (e.g., GenBank) and/or private (LIFESEQ®, Incyte 
Pharmaceuticals, Inc., Palo Alto, CA) databases. The signal sequence algorithm computes a secretion signal 
score based on the character of the DNA nucleotides surrounding the first and optionally the second methionine 

35 codon(s) (ATG) at the 5' -end of the sequence or sequence fragment under consideration. The nucleotides 
following the first ATG must code for at least 35 unambiguous amino acids without any stop codons. If the first 
ATG has the required amino acids, the second is not examined. If neither meets the requirement, the candidate 
sequence is not scored. In order to determine whether the EST sequence contains an authentic signal sequence, 
the DNA and corresponding amino acid sequences surrounding the ATG codon are scored using a set of seven 

40 sensors (evaluation parameters) known to be associated with secretion signals. Use of this algorithm resulted 
in the identification of numerous polypeptide-encoding nucleic acid sequences. 
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EXAMPLE 4 : Isolation of cDNA clones Encoding Human PRO 1800 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA30934. Based on the DNA30934 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
5 PRO1800. 

PCR primers (forward and reverse) were synthesized: 
forward PCR primer (30934. fl) 5 '-GC ATAATGGATGTCACTGAGG-3 ' (SEQ ID NO:3) 
reverse PCR primer (3Q934.rl) 5 ' -AGA AC AATCCTGCTGAAAGCT AG-3 ' (SEQ ID NO:4) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30934 
10 sequence which had the following nucleotide sequence 
hybridization probe (30934.pl) 

5 ' -GAA ACG AGGAGGCGGCTCAGTGGTGATCGTGTCTTCC AT AGCAGCC-3 ' (SEQ ID NO:5) 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNA 
sequencing of the clones isolated as described above gave the full-length DNA sequence for PRO 1800 
15 (designated herein as DNA35672-2508 [Figure 1, SEQ ID NO:l]; and the derived protein sequence for 
PRO1800. 

The entire nucleotide sequence of DNA35672-2508 is shown in Figure 1 (SEQ ID NO:l). Clone 
DNA35672-2508 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 36-38 and ending at the stop codon at nucleotide positions 870-872 (Figure 1). The predicted 

20 polypeptide precursor is 278 amino acids long (Figure 2). The full-length PRO 1800 protein shown in Figure 
2 has an estimated molecular weight of about 29,537 daltons and a pi of about 8.97. Analysis of the full-length 
PRO1800 sequence shown in Figure 2 (SEQ ID NO:2) evidences the presence of the following: a signal peptide 
from about amino acid 1 to about amino acid 15, a potential N-glycosylation site from about amino acid 183 to 
about amino acid 186, potential N-myristolation sites from about amino acid 43 to about amino acid 48, from 

25 about amino acid 80 to about amino acid 85, from about amino acid 191 to about amino acid 196, from about 
amino acid 213 to about amino acid 218 and from about amino acid 272 to about amino acid 277 and a 
microbodies C-terminal targeting signal from about amino acid 276 to about amino acid 278. Clone DNA35672- 
2508 has been deposited with ATCC on December 15, 1998 and is assigned ATCC deposit no. 203538. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence 

30 alignment analysis of the full-length sequence shown in Figure 2 (SEQ ID NO: 2), evidenced significant 
homology between the PRO 1800 amino acid sequence and the following Dayhoff sequences: HE27HUMAN, 
CELF36H9J, CEF54F3 3, A69621, AP000007 227, UCPAJECOLI, F69868, Y4LA RHISN, 
DHK2 STRVN and DHG1BACME. 

35 EXAMPLE 5 : Isolation of cDNA clones Encoding Human PRQ539 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 . This consensus sequence is herein designated DNA41882. Based on the DNA41882 consensus 
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sequence shown, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the 
sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0539. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. DNA 
sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0539 (designated 
herein as DNA47465-1561 [Figure 3, SEQ ID NO:6]; and the derived protein sequence for PR0539. 

The entire nucleotide sequence of DNA47465-1561 is shown in Figure 3 (SEQ ID NO:6). Clone 
DNA47465-1561 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 186-188 and ending at the stop codon at nucleotide positions 2676-2678 (Figure 3). The predicted 
polypeptide precursor is 830 amino acids long (Figure 4). The full-length PR0539 protein shown in Figure 4 
has an estimated molecular weight of about 95,029 daltons and a pi of about 8.26. Analysis of the full-length 
PR0539 sequence shown in Figure 4 (SEQ ID NO:7) evidences the presence of the following: leucine zipper 
pattern sequences from about amino acid 557 to about amino acid 578 and from about amino acid 794 to about 
amino acid 815, potential N-glycosylation sites from about amino acid 133 to about amino acid 136 and from 
about amino acid 383 to about amino acid 386 and a kinesin-related protein Kif-4 coiled coil domain from about 
amino acid 231 to about amino acid 672. Clone DNA47465-1561 has been deposited with ATCC on February 
9, 1999 and is assigned ATCC deposit no. 203661. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence 
alignment analysis of the full-length sequence shown in Figure 4 (SEQ ID NO:7), evidenced homology between 
the PR0539 amino acid sequence and the following Dayhoff sequences: AF019250 1, KIF4 MOUSE, 
TRHYJHUMAN, A56514, G02520, M YSP_HUM AN , AF041382J, A45592, HS125H2_1 and HS6802_2. 

EXAMPLE 6 : Isolation of cDNA clones Encoding Human PRQ982 

Use of the signal sequence algorithm described in Example 3 above allowed identification of a single 
Incyte EST sequence designated herein as Incyte EST cluster sequence no. 43715. This EST sequence was 
compared to a variety of EST databases which included public EST databases (e.g. , GenBank) and a proprietary 
EST DNA database (LIFESEQ™, Incyte Pharmaceuticals, Palo Alto, CA) to identify existing homologies. The 
homology search was performed using the computer program BLAST or BLAST2 (Altshul et al., Methods in 
Enzvmologv 266:460-480 (1996)). Those comparisons resulting in a BLAST score of 70 (or in some cases 90) 
or greater that did not encode known proteins were clustered and assembled into a consensus DNA sequence with 
the program "phrap" (Phil Green, University of Washington, Seattle, Washington). The consensus sequence 
obtained therefrom is designated DNA56095. 

In light of an observed sequence homology between DNA56095 and Merck EST no. AA024389, Merck 
EST clone AA024389 was obtained and sequenced. The sequence, designated DNA57700-1408 (SEQ ID 
NO:8), is shown in Figure 5. It is the full-length DNA sequence for PR0982. 

The full length clone shown in Figure 5 contains a single open reading frame with an apparent 
translational initiation site at nucleotide positions 26-28 and ending at the stop codon found at nucleotide positions 
401-403 (SEQ ID NO:8). The predicted polypeptide precursor is 125 amino acids long, has a calculated 
molecular weight of approximately 14,198 daltons and an estimated pi of approximately 9.01. Analysis of the 
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full-length PR0982 sequence shown in Figure 6 (SEQ ID NO:9) evidences the presence of a signal peptide from 
about amino acid 1 to about amino acid 21 and potential anaphylatoxin domain from about amino acid 50 to 
about amino acid 59. An analysis of the Dayhoff database (version 35.45 SwissProt 35) evidenced homology 
between the PR0982 amino acid sequence and the following Dayhoff sequences: RNTMDC V I ; A48151; 
WAP RAT; S24596; A53640;MT4_HUMAN; U93486J ; S YNBILGFGJ ; PR49917; andP_R41880. Clone 
5 DNA57700-1408 was deposited with the ATCC on January 12, 1999 and is assigned ATCC deposit no. 203583. 

EXAMPLE 7 : Isolation of cDNA clones Encoding Human PRO 1434 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA54187. Based on the DNA54187 
10 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PRO 1434. 

PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5 1 -G AGGTGTCGCTGTG A AGCC A ACGG-3 ' (SEQ ID NO: 12) 
15 reverse PCR primer 5'-CGCTCGATTCTCCATGTGCCTTCC-3' (SEQ ID NO: 13) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA54187 
sequence which had the following nucleotide sequence 
hybridization probe 

5 ' -GACGGAGTGTGTGGACCCTGTGTACGAGCCTGATC AGTGCTGTCC-3 ' (SEQ ID NO: 14) 
20 RNA for construction of the cDNA libraries was isolated from human retina tissue (LIB94). DNA 

sequencing of the clones isolated as described above gave the full-length DNA sequence for PRO 1434 
(designated herein as DNA68818-2536 [Figure 7, SEQ ID NO: 10]; and the derived protein sequence for 
PRO 1434. 

The entire nucleotide sequence of DNA68818-2536 is shown in Figure 7 (SEQ ID NO: 10). Clone 
25 DNA688 18-2536 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 581-583 and ending at the stop codon at nucleotide positions 1556-1558 (Figure 7). The predicted 
polypeptide precursor is 325 amino acids long (Figure 8). The full-length PR01434 protein shown in Figure 
8 has an estimated molecular weight of about 35,296 daltons and a pi of about 5.37. Analysis of the full-length 
PRO 1434 sequence shown in Figure 8 (SEQ ID NO: 1 1) evidences the presence of a variety of important protein 
30 domains as shown in Figure 8. Clone DNA68818-2536 has been deposited with ATCC on February 9, 1999 
and is assigned ATCC deposit no. 203657. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence 
alignment analysis of the full-length sequence shown in Figure 8 (SEQ ID NO: 11), evidenced significant 
homology between the PR01434 amino acid sequence and the following Dayhoff sequences: NELMOUSE, 
35 APMU_PIG,P_W37501,NEL_RAT,TSP1_CHICK,P_W37500,NEL2_HUMAN,MMU010792_1,D86983_ 

and 10 MUCS_BOVIN. 
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EXAMPLE 8 : Isolation of cDNA clones Encoding Human PRO 1863 

Use of the signal sequence algorithm described in Example 3 above allowed identification of an EST 
cluster sequence from the Incyte database, designated Incyte EST cluster sequence no. 82468. This EST cluster 
sequence was then compared to a variety of expressed sequence tag (EST) databases which included public EST 
databases (e.g., GenBank) and a proprietary EST DNA database (Lifeseq®, Incyte Pharmaceuticals, Palo Alto, 
5 C A) to identify existing homologies. The homology search was performed using the computer program BLAST 
or BLAST2 (Altshul et al., Methods in Enzvmology 266:460-480 (1996)). Those comparisons resulting in a 
BLAST score of 70 (or in some cases 90) or greater that did not encode known proteins were clustered and 
assembled into a consensus DNA sequence with the program "phrap" (Phil Green, University of Washington, 
Seattle, Washington). The consensus sequence obtained therefrom is herein designated DNA56029. 
10 In light of the sequence homology between the DNA56029 sequence and an EST sequence contained 

within the Incyte EST clone no. 2186536, the Incyte EST clone no. 2186536 was purchased and the cDNA insert 
was obtained and sequenced. The sequence of this cDNA insert is shown in Figure 9 and is herein designated 
as DNA59847-2510. 

Clone DNA5 9847-25 10 contains a single open reading frame with an apparent translational initiation 

15 site at nucleotide positions 17-19 and ending at the stop codon at nucleotide positions 1328-1330 (Figure 9). The 
predicted polypeptide precursor is 437 amino acids long (Figure 10). The full-length PRO 1863 protein shown 
in Figure 10 has an estimated molecular weight of about 46,363 daltons and a pi of about 6.22. Analysis of the 
full-length PR01863 sequence shown in Figure 10 (SEQ ID NO: 16) evidences the presence of the following: 
a signal peptide from about amino acid 1 to about amino acid 15, a transmembrane domain from about amino 

20 acid 243 to about amino acid 260, potential N-glycosylation sites from about amino acid 46 to about amino acid 
49, from about amino acid 189 to about amino acid 192 and from about amino acid 382 to about amino acid 385, 
glycosaminoglycan attachment sites from about amino acid 51 to about amino acid 54 and from about amino acid 
359 to about amino acid 362 and potential N-myristolation sites from about amino acid 54 to about amino acid 
59, from about amino acid 75 to about amino acid 80, from about amino acid 141 to about amino acid 146, from 

25 about amino acid 154 to about amino acid 159, from about amino acid 168 to about amino acid 173, from about 
amino acid 169 to about amino acid 174, from about amino acid 198 to about amino acid 203, from about amino 
acid 254 to about amino acid 259, from about amino acid 261 to about amino acid 266, from about amino acid 
269 to about amino acid 274, from about amino acid 284 to about amino acid 289, from about amino acid 333 
to about amino acid 338, from about amino acid 347 to about amino acid 352, from about amino acid 360 to 

30 about amino acid 365, from about amino acid 361 to about amino acid 366, from about amino acid 388 to about 
amino acid 393, from about amino acid 408 to about amino acid 413 and from about amino acid 419 to about 
amino acid 424. Clone DNA59847-2510 has been deposited with ATCC on January 12, 1999 and is assigned 
ATCC deposit no. 203576. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence 

35 alignment analysis of the full-length sequence shown in Figure 10 (SEQ ID NO: 16), evidenced homology 
between the PRO 1863 amino acid sequence and the following Dayhoff sequences: AF041083_1, P W26579, 
HSA223603 1, MMU97068, RNMAGPIAN 1, CAHX FLABR, S61882, AB007899 1, CAH1 JFLALI and 
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P_W13386. 

EXAMPLE 9 : Isolation of cDNA clones Encoding Human PRQ1917 

Use of the signal sequence algorithm described in Example 3 above allowed identification of an EST 
cluster sequence from the LIFESEQ® database, designated EST cluster no. 85496. This EST cluster sequence 
5 was then compared to a the EST databases listed above to identify existing homologies. The homology search 
was performed using the computer program BLAST or BLAST2 (Altshul et al., Methods in Enzvmology 
266-460-480 (1996)). Those comparisons resulting in a BLAST score of 70 (or in some cases 90) or greater 
that did not encode known proteins were clustered and assembled into a consensus DNA sequence with the 
program "phrap" (Phil Green, University of Washington, Seattle, Washington). The consensus sequence 
10 obtained therefrom is herein designated DNA56415. 

In light of the sequence homology between the DNA56415 sequence and an EST sequence contained 
within EST no. 3255033, the EST clone, which derived from an ovarian tumor library, was purchased and the 
cDNA insert was obtained and sequenced. The sequence of this cDNA insert is shown in Figure 1 1 and is herein 
designated as DNA76400-2528. 
15 The full length clone shown in Figure 11 contained a single open reading frame with an apparent 

translational initiation site at nucleotide positions 6-9 and ending at the stop codon found at nucleotide positions 
1467-1469 (Figure 11; SEQ ID NO: 17). The predicted polypeptide precursor (Figure 12, SEQ ID NO: 18) is 
487 amino acids long. PRO 1917 has a calculated molecular weight of approximately 55,051 daltons and an 
estimated pi of approximately 8.14. Additional features include: a signal peptide at about amino acids 1-30; 
20 potential N-glycosylation sites at about amino acids 242-245 and 481-484, protein kinase C phosphorylation sites 
at about amino acids 95-97, 182-184, and 427-429; N-myristoylation sites at about amino acids 107-1 12, 1 13- 
118, 117-122, 118-123, and 128-133; and an endoplasmic reticulum targeting sequence at about amino acids 
484-487. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence 
25 alignment analysis of the full-length sequence shown in Figure 12 (SEQ ID NO: 18), revealed significant 
homology between the PR01917 amino acid sequence and Dayhoff sequence AF0127141. Significant 
homology was also revealed between the PRO 191 7 amino acid sequence and the sequence of a chondrocyte 
protein, designated "P_W52286"on the Dayhoff database, which has been reported to be involved in the 
transition of chondrocytes from proliferate to hypertrophic states (International Patent Application Publication 
30 No. WO9801468-A1). Homology was also revealed between the PR01917 amino acid sequence and the 
followingadditionalDayhoff sequences: P_W52286, GGU59420 1, PJR25597, PP A3 YEAST, PPA1JSCHPO, 
PPA2 SCHPO, A46783 1, DMC165H71, and AST8 DROME. 

Clone DNA76400-2528 was deposited with the ATCC on January 12, 1999, and is assigned ATCC 
deposit no. 203573. 

35 

EXAMPLE 10 : Isolation of cDNA clones Encoding Human PRO 1868 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
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in Example 1 above. This consensus sequence is herein designated DNA49803. Based up an observed 
homology between the DNA49803 consensus sequence and an EST sequence contained within the Incyte EST 
clone no. 2994689, Incyte EST clone no. 2994689 was purchased and its insert obtained and sequenced. The 
sequence of that insert is shown in Figure 13 and is herein designated DNA77624-2515. 

The entire nucleotide sequence of DNA77624-2515 is shown in Figure 13 (SEQ ID NO: 19). Clone 
DNA77624-2515 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 51-53 and ending at the stop codon at nucleotide positions 981-983 (Figure 13). The predicted 
polypeptide precursor is 310 amino acids long (Figure 14). The full-length PR01868 protein shown in Figure 
14 has an estimated molecular weight of about 35,020 daltons and a pi of about 7.90. Analysis of the full-length 
PRO 1868 sequence shown in Figure 14 (SEQ ID NO:20) evidences the presence of the following: a signal 
peptide from about amino acid 1 to about amino acid 30, a transmembrane domain from about amino acid 243 
to about amino acid 263, potential N-glycosylation sites from about amino acid 104 to about amino acid 107 and 
from about amino acid 192 to about amino acid 195, a cAMP- and cGMP-dependent protein kinase 
phosphorylation site from about amino acid 107 to about amino acid 1 10, casein kinase II phosphorylation sites 
from about amino acid 106 to about amino acid 109 and from about amino acid 296 to about amino acid 299, 
a tyrosine kinase phosphorylation site from about amino acid 69 to about amino acid 77 and potential N- 
myristolation sites from about amino acid 26 to about amino acid 31, from about amino acid 215 to about amino 
acid 220, from about amino acid 226 to about amino acid 231, from about amino acid 243 to about amino acid 
248, from about amino acid 244 to about amino acid 249 and from about amino acid 262 to about amino acid 
267. Clone DNA77624-2515 has been deposited with ATCC on December 22, 1998 and is assigned ATCC 
deposit no. 203553. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence 
alignment analysis of the full-length sequence shown in Figure 14 (SEQ ID NO:20), evidenced significant 
homology between the PRO 1868 amino acid sequence and the following Dayhoff sequences: HGSRC75, 
PJW61379, A33 HUMAN, P W14146, P W14158, AM AL DROME, P_R77437, 138346, NCM2 HUMAN 
and PTPDHUMAN. 

EXAMPLE 11 : Isolation of cDNA clones Encoding Human PRQ3434 

Use of the signal sequence algorithm described in Example 3 above allowed identification of an EST 
cluster sequence from the Incyte database. This EST cluster sequence was then compared to a variety of 
expressed sequence tag (EST) databases which included public EST databases (e.g. , GenBank) and a proprietary 
EST DNA database (Lifeseq®, Incyte Pharmaceuticals, Palo Alto, CA) to identify existing homologies. The 
homology search was performed using the computer program BLAST or BLAST2 (Altshul et al., Methods in 
Enzvmology 266:460-480 (1996)). Those comparisons resulting in a BLAST score of 70 (or in some cases 90) 
or greater that did not encode known proteins were clustered and assembled into a consensus DNA sequence with 
the program "phrap" (Phil Green, University of Washington, Seattle, Washington). The consensus sequence 
obtained therefrom is herein designated DNA56009. 
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In light of the sequence homology between the DNA56009 sequence and an EST sequence contained 
within the Incyte EST clone no. 3327089, the Incyte EST clone no. 3327089 was purchased and the cDNA insert 
was obtained and sequenced. The sequence of this cDNA insert is shown in Figure 15 and is herein designated 
as DNA7763 1-2537. 

Clone DNA7763 1-2537 contains a single open reading frame with an apparent translational initiation 
5 site at nucleotide positions 46-48 and ending at the stop codon at nucleotide positions 3133-3135 (Figure 15). 
The predicted polypeptide precursor is 1029 amino acids long (Figure 16). The full-length PR03434 protein 
shown in Figure 16 has an estimated molecular weight of about 1 14,2 13 daltons and a pi of about 6.42. Analysis 
of the fulMength PR03434 sequence shown in Figure 16 (SEQ ID NO:22) evidences the presence of very 
important polypeptide domains as shown in Figure 16. Clone DNA77631-2537 has been deposited with ATCC 
10 on February 9, 1999 and is assigned ATCC deposit no. 203651. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence 
alignment analysis of the full-length sequence shown in Figure 16 (SEQ ID NO:22), evidenced homology 
between the PR03434 amino acid sequence and the following Dayhoff sequences: V ATX YEAST, PR51171, 
POLSJBDVP, IBDVORF2. JC5043, IBDVPIV1, VE7HPV1 1, GEN14220, MUTSTHETH and 
15 COACCHICK. 

EXAMPLE 12 : Isolation of cDNA clones Encoding Human PRO 1927 

Use of the signal sequence algorithm described in Example 3 above allowed identification of an EST 
cluster sequence from the LIFESEQ® database, designated EST Cluster No. 1913. This EST cluster sequence 

20 was then compared to a variety of expressed sequence tag (EST) databases which included the databases listed 
above, including an additional proprietary EST DNA database (Genentech, South San Francisco, CA) to identify 
existing homologies. The homology search was performed using the computer program BLAST or BLAST2 
(Altshul et al. , Methods in Enzymology 266:460-480 (1996)). Those comparisons resulting in a BLAST score 
of 70 (or in some cases 90) or greater that did not encode known proteins were clustered and assembled into a 

25 consensus DNA sequence with the program "phrap" (Phil Green, University of Washington, Seattle, 
Washington). The consensus sequence obtained therefrom is herein designated DNA73896. 

In light of the sequence homology between the DNA73896 sequence and an EST sequence contained 
within EST no.3326981Hl, EST clone no. 3326981H1, which was obtained from a library constructed from 
RNA isolated from aortic tissue, was purchased and the cDNA insert was obtained and sequenced. The sequence 

30 of this cDNA insert is shown in Figure 17 and is herein designated as "DNA82307-2531". 

The full length clone shown in Figure 17 contained a single open reading frame with an apparent 
translational initiation site at nucleotide positions 51-53 and ending at the stop codon found at nucleotide positions 
1695-1697 (Figure 17; SEQ ID NO:23). The predicted polypeptide precursor (Figure 18, SEQ ID NO:24) is 
548 amino acids long. PR01927 has a calculated molecular weight of approximately 63,198 daltons and an 

35 estimated pi of approximately 8.10. Additional features include: a signal peptide at about amino acids 1-23; a 
putative transmembrane domain at about amino acids 6-25; potential N-glycosylation sites at about amino acids 
5-8, 87-90, 103-106, and 465-469; potential N-myristoylation sites at about amino acids 6-11, 136-141, 370-375, 
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and 509-514. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence 
alignment analysis of the full-length sequence shown in Figure 18 (SEQ ID NO:24), revealed significant 
homology between the PR01927 amino acid sequence and Dayhoff sequence AB000628 1 . Homology was also 
revealed between the PRO 1927 amino acid sequence and the following additional Dayhoff sequences: 
5 HGS_A251,HGS__A197 ? CELC50H11_2,CPXM^BACSU,VF03_VACCC,VF03_VACCV,DYHA_CHLRE, 
C69084, and A64315. 

Clone DNA82307-2531 was deposited with the ATCC on December 15, 1998, and is assigned ATCC 
deposit no. 203537. 

10 EXAMPLE 13 : Inhibitory Activity in Mixed Lymphocyte Reaction (MLR) Assay (Assay 67) 

This example shows that one or more of the polypeptides of the invention are active as inhibitors of the 
proliferation of stimulated T-lymphocytes. Compounds which inhibit proliferation of lymphocytes are useful 
therapeutically where suppression of an immune response is beneficial. 

The basic protocol for this assay is described in Current Protocols in Immunology, unit 3.12; edited 
15 by J E Coligan, A M Kruisbeek, D H Marglies, E M Shevach, W Strober, National Insitutes of Health, 
Published by John Wiley & Sons, Inc. 

More specifically, in one assay variant, peripheral blood mononuclear cells (PBMC) are isolated from 
mammalian individuals, for example a human volunteer, by leukopheresis (one donor will supply stimulator 
PBMCs, the other donor will supply responder PBMCs). If desired, the cells are frozen in fetal bovine serum 
20 and DMSO after isolation. Frozen cells may be thawed overnight in assay media (37°C, 5% C0 2 ) and then 
washed and resuspended to 3xl0 6 cells/ml of assay media (RPMI; 10% fetal bovine serum, 1% 
penicillin/streptomycin, 1% glutamine, 1% HEPES, 1% non-essential amino acids, 1% pyruvate). The 
stimulator PBMCs are prepared by irradiating the cells (about 3000 Rads). 
The assay is prepared by plating in triplicate wells a mixture of: 
25 100:1 of test sample diluted to 1 % or to 0. 1 % , 

50 :1 of irradiated stimulator cells, and 
50 :1 of responder PBMC cells. 
100 microliters of cell culture media or 100 microliter of CD4-IgG is used as the control. The wells are then 
incubated at 37°C, 5% C0 2 for 4 days. On day 5, each well is pulsed with tritiated thymidine (1.0 mC/well; 
30 Amersham). After 6 hours the cells are washed 3 times and then the uptake of the label is evaluated. 

In another variant of this assay, PBMCs are isolated from the spleens of Balb/c mice and C57B6 mice. 
The cells are teased from freshly harvested spleens in assay media (RPMI; 10% fetal bovine serum, 1% 
penicillin/streptomycin, 1% glutamine, 1% HEPES, 1% non-essential amino acids, 1% pyruvate) and the 
PBMCs are isolated by overlaying these cells over Lympholyte M (Organon Teknika), centrifuging at 2000 
35 rpm for 20 minutes, collecting and washing the mononuclear cell layer in assay media and resuspending the cells 
to lxlO 7 cells/ml of assay media. The assay is then conducted as described above. 
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Any decreases below control is considered to be a positive result for an inhibitory compound, with 
decreases of less than or equal to 80% being preferred. However, any value less than control indicates an 
inhibitory effect for the test protein. 

The following polypeptides tested positive in this assay: PRO 1917 and PRO 1868. 

5 EXAMPLE 14 : Skin Vascular Permeability Assay (Assay 64) 

This assay shows that certain polypeptides of the invention stimulate an immune response and induce 
inflammation by inducing mononuclear cell, eosinophil and PMN infiltration at the site of injection of the animal. 

Compounds which stimulate an immune response are useful therapeutically where stimulation of an immune 

* 

response is beneficial. This skin vascular permeability assay is conducted as follows. Hairless guinea pigs 
10 weighing 350 grams or more are anesthetized with ketamine (75-80 mg/Kg) and 5 mg/Kg xylazine 
intramuscularly (IM). A sample of purified polypeptide of the invention or a conditioned media test sample is 
injected intradermally onto the backs of the test animals with 100 /d per injection site. It is possible to have 
about 10-30, preferably about 16-24, injection sites per animal. One /xl of Evans blue dye (1 % in physiologic 
buffered saline) is injected intracardially. Blemishes at the injection sites are then measured (mm diameter) at 
15 1 hr and 6 hr post injection. Animals were sacrificed at 6 hrs after injection. Each skin injection site is biopsied 
and fixed in formalin. The skins are then prepared for histopathologic evaluation. Each site is evaluated for 
inflammatory cell infiltration into the skin. Sites with visible inflammatory cell inflammation are scored as 
positive. Inflammatory cells may be neutrophilic, eosinophilic, monocytic or lymphocytic. At least a minimal 
perivascular infiltrate at the injection site is scored as positve, no infiltrate at the site of injection is scored as 
20 negative. 

The following polypeptides tested positive in this assay: PRO 1434. 



EXAMPLE 15: Proliferation of Rat Utricular Supporting Cells (Assay 54) 

This assay shows that certain polypeptides of the invention act as potent mitogens for inner ear 

25 supporting cells which are auditory hair cell progenitors and, therefore, are useful for inducing the regeneration 
of auditory hair cells and treating hearing loss in mammals. The assay is performed as follows. Rat UEC-4 
utricular epithelial cells are aliquoted into 96 well plates with a density of 3000 cells/well in 200 /xl of serum- 
containing medium at 33°C. The cells are cultured overnight and are then switched to serum-free medium at 
37°C. Various dilutions of PRO polypeptides (or nothing for a control) are then added to the cultures and the 

30 cells are incubated for 24 hours. After the 24 hour incubation, 3 H-thymidine (1 fiCi/well) is added and the cells 
are then cultured for an additional 24 hours. The cultures are then washed to remove unincorporated radiolabel, 
the cells harvested and Cpm per well determined. Cpm of at least 30% or greater in the PRO polypeptide treated 
cultures as compared to the control cultures is considered a positive in the assay. 
The following polypeptides tested positive in this assay: PR0982. 

35 

EXAMPLE 16 : Gene Amplification 

This example shows that the PRO1800-, PR0539-, PR03434- and PRO!927-encoding genes are 
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amplified in the genome of certain human lung, colon and/or breast cancers and/or cell lines. Amplification is 
associated with overexpression of the gene product, indicating that the polypeptides are useful targets for 
therapeutic intervention in certain cancers such as colon, lung, breast and other cancers and diagnostic 
determination of the presence of those cancers. Therapeutic agents may take the form of antagonists of 
PRO1800, PR0539, PR03434 or PR01927 polypeptide, for example, murine-human chimeric, humanized or 
5 human antibodies against a PRO1800, PR0539, PR03434 or PR01927 polypeptide. 

The starting material for the screen was genomic DNA isolated from a variety cancers. The DNA is 
quantitated precisely, e.g., fluorometrically. As a negative control, DNA was isolated from the cells of ten 
normal healthy individuals which was pooled and used as assay controls for the gene copy in healthy individuals 
(not shown). The 5' nuclease assay (for example, TaqMan™) and real-time quantitative PCR (for example, ABI 

10 Prizm 7700 Sequence Detection System™ (Perkin Elmer, Applied Biosystems Division, Foster City, CA)), were 
used to find genes potentially amplified in certain cancers. The results were used to determine whether the DNA 
encoding PRO1800, PR0539, PR03434 or PR01927 is over-represented in any of the primary lung or colon 
cancers or cancer cell lines or breast cancer cell lines that were screened. The primary lung cancers were 
obtained from individuals with tumors of the type and stage as indicated in Table 6. An explanation of the 

15 abbreviations used for the designation of the primary tumors listed in Table 6 and the primary tumors and cell 
lines referred to throughout this example are given below. 

The results of the TaqMan™ are reported in delta (A) Ct units. One unit corresponds to 1 PCR cycle 
or approximately a 2-fold amplification relative to normal, two units corresponds to 4-fold, 3 units to 8-fold 
amplification and so on. Quantitation was obtained using primers and a TaqMan™ fluorescent probe derived 

20 from the PRO1800-, PR0539-, PR03434- or PRO!927-encoding gene. Regions of PRO1800, PR0539, 
PR03434 or PRO 1927 which are most likely to contain unique nucleic acid sequences and which are least likely 
to have spliced out introns are preferred for the primer and probe derivation, e.g. , 3 '-untranslated regions. The 
sequences for the primers and probes (forward, reverse and probe) used for the PRO1800, PROS39, PR03434 
or PRO 1927 gene amplification analysis were as follows: 

25 PRO 1800 (DNA35672-2508) 

forward 5'-ACTCGGGATTCCTGCTGTT-3' 
probe 5*-AGGCCTTTACCCAAGGCCACAAC-3' 
reverse 5 ' -GGCCTGTCCTGTGTTCTC A-3 ' 

30 PRQ539 (DNA47465-1561) 

forward 5 ' -TCCC ACC ACTT ACTTCC ATGAA-3 * 

probe 5 '-CTGTGGTACCCAATTGCCGCCTTGT-3' 

reverse 5 ' -ATTGTCCTG AG ATTCG AGC AAG A-3 ' 



(SEQ ID NO:27) 
(SEQ ID NO:28) 
(SEQ ID NO:29) 



(SEQ ID NO: 30) 
(SEQ ID NO:31) 
(SEQ ID NO:32) 
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PRQ3434 (DNA7763 1-2537) 

forward 5'-GTCCAGCAAGCCCTCATT-3; (SEQ ID NO:33) 

probe 5 -CTTCTGGGCCACAGCCCTGC-3' (SEQ ID NO:34) 

reverse 5 , -CAGTTCAGGTCGTTTCATTCA-3 , (SEQ ID NO:35) 

5 PRQ1927 (DNA823Q7-2531) 

forward 5 ' -CC AGTC AGGCCGTTTT AGA-3 ' (SEQ ID NO:36) 

probe 5 ' -CGGGCGCCC A AGTAAA AGCTC-3 ' (SEQ ID NO:37) 

reverse 5 ' -C AT A A AGT AGT AT ATGC ATTCC AGTGTT-3 ' (SEQ ID NO:38) 

10 The 5* nuclease assay reaction is a fluorescent PCR-based technique which makes use of the 5 s 

exonuclease activity of Taq DNA polymerase enzyme to monitor amplification in real time. Two oligonucleotide 
primers are used to generate an amplicon typical of a PCR reaction. A third oligonucleotide, or probe, is 
designed to detect nucleotide sequence located between the two PCR primers. The probe is non-extendible by 
Taq DNA polymerase enzyme, and is labeled with a reporter fluorescent dye and a quencher fluorescent dye. 

15 Any laser-induced emission from the reporter dye is quenched by the quenching dye when the two dyes are 
located close together as they are on the probe. During the amplification reaction, the Taq DNA polymerase 
enzyme cleaves the probe in a template-dependent manner. The resultant probe fragments disassociate in 
solution, and signal from the released reporter dye is free from the quenching effect of the second fluorophore. 
One molecule of reporter dye is liberated for each new molecule synthesized, and detection of the unquenched 

20 reporter dye provides the basis for quantitative interpretation of the data. 

The 5' nuclease procedure is run on a real-time quantitative PCR device such as the ABI Prism 7700TM 
Sequence Detection. The system consists of a thermocycler, laser, charge-coupled device (CCD) camera and 
computer. The system amplifies samples in a 96- well format on a thermocycler. During amplification, 
laser-induced fluorescent signal is collected in real-time through fiber optics cables for all 96 wells, and detected 

25 at the CCD. The system includes software for running the instrument and for analyzing the data. 

5' Nuclease assay data are initially expressed as Ct, or the threshold cycle. This is defined as the cycle 
at which the reporter signal accumulates above the background level of fluorescence. The ACt values are used 
as quantitative measurement of the relative number of starting copies of a particular target sequence in a nucleic 
acid sample when comparing cancer DNA results to normal human DNA results. 

30 Table 6 describes the stage, T stage and N stage of various primary tumors which were used to screen 

the PRO1800, PRQ539, PR03434 and PR01927 compounds of the invention. 
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Table 6 

Primary Lung and Colon Tumor Profiles 



Primary Tumor Stage Stage Other Stage Dukes Stage T Stage N Stage 







Human lung tumor AdenoCa (SRCC724) [LT1] 


IIA 






Tl 


Nl 




5 


Human lung tumor SqCCa (SRCC725) [LTla] 


IIB 






T3 


NO 






Human lung tumor AdenoCa (SRCC726) [LT2] 


IB 






T2 


NO 






Human lung tumor AdenoCa (SRCC727) [LT3] 


IIIA 






Tl 


N2 






Human lung tumor AdenoCa (SRCC728) [LT4] 


IB 






T2 


NO 






Human lung tumor SqCCa (SRCC729) [LT6] 


IB 






T2 


NO 




10 


Human lung tumor Aden/SqCCa (SRCC730) [LT7] 


IA 






Tl 


NO 






Human lung rumor AdenoCa (SRCC731) [LT9] 


IB 






T2 


NO 






Human lung rumor SqCCa (SRCC732) [LT10] 


IIB 






T2 


Nl 






Human lung tumor SqCCa (SRCC733) [LT11] 


IIA 






Tl 


Nl 






Human lung tumor AdenoCa (SRCC734) [LT12] 


IV 






T2 


NO 




15 


Human lung tumor AdenoSqCCa (SRCC735)[LT13]IB 






T2 


NO 






Human lunff tumor SoCCa ( r SRCC736> 11 T151 

llUliluil iUllg, lUliiUl 0^\wxV_,Cl yOlvVyV' / *J\J J I 1—/ A i »y J 


IB 






T2 


NO 


'■}. - 




Human limp tumor SnCCa ^SRCC7T7 > > fT T161 


IB 






T2 


NO 






Human limp nimor SnCCa CSRPC7^^ fT T171 


i iu 






T2 


Nl 


.ass. 




Human lung tumor SoCCa (SRCC739> TLT181 


IB 






T2 


NO 




20 


Human lung tumor SqCCa (SRCC740) [LT19] 


IB 






T2 


NO 






Human lung tumor LCCa (SRCC741) [LT21] 


IIB 






T3 


Nl 


s ;; 




Human lung AdenoCa (SRCC811) [LT22] 


1A 






Tl 


NO 






Human colon AdenoCa (SRCC742) [CT2] 


Ml 


D 


pT4 


NO 








Human colon AdenoCa (SRCC743) [CT3] 




B 


oT3 


NO 




Hi: 


25 


Human colon AdenoCa (SRCC744) [CT8] 




B 


T3 


NO 




%.Jt. 




Human colon AdenoCa (SRCC745) [CT10] 




A 

* * 


dT2 


NO 








Human colon AdenoCa (SRCC746) [CT12] 


MO, Rl 


B 


T3 


NO 




1 U 




Human colon AdenoCa (SRCC747) [CT14] 


pMO, RO 


B 


dT3 


pNO 




I y 




Human colon AdenoCa (SRCC748) [CT15] 


Ml, R2 


D 


T4 


N2 




Nj 


30 


Human colon AdenoCa (SRCC749) [CT16] 


pMO 


B 


pT3 


pNO 








Human colon AdenoCa (SRCC750) [CT17] 




CI 


pT3 


pNl 








Human colon AdenoCa (SRCC751) [CT1] 


MO, Rl 


B 


pT3 


NO 








Human colon AdenoCa (SRCC752) [CT4] 




B 


pT3 


MO 








Human colon AdenoCa (SRCC753) [CT5] 


G2 


CI 


pT3 


pNO 






35 


Human colon AdenoCa (SRCC754) [CT6] 


pMO, RO 


B 


pT3 


pNO 








Human colon AdenoCa (SRCC755) [CT7] 


Gl 


A 


pT2 


pNO 








Human colon AdenoCa (SRCC756) [CT9] 


G3 


D 


pT4 


pN2 








Human colon AdenoCa (SRCC757) [CT11] 




B 


T3 


NO 








Human colon AdenoCa (SRCC758) [CT18] 


MO, RO 


B 


pT3 


pNO 





40 

DNA Preparation : 



DNA was prepared from cultured cell lines, primary tumors, normal human blood. The isolation was 
performed using purification kit, buffer set and protease and all from Quiagen, according to the manufacturer's 
instructions and the description below. 

45 Cell culture lysis: 

Cells were washed and trypsinized at a concentration of 7.5 x 10 s per tip and pelleted by centrifuging 
at 1000 rpm for 5 minutes at 4°C, followed by washing again with 1/2 volume of PBS recentrifugation. The 
pellets were washed a third time, the suspended cells collected and washed 2x with PBS. The cells were then 
suspended into 10 ml PBS. Buffer CI was equilibrated at 4°C. Qiagen protease #19155 was diluted into 6.25 

50 ml cold ddH 2 0 to a final concentration of 20 mg/ml and equilibrated at 4°C. 10 ml of G2 Buffer was prepared 
by diluting Qiagen RNAse A stock (100 mg/ml) to a final concentration of 200 jwg/ml. 
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Buffer C 1 (10 ml, 4°C) and ddH20 (40 ml, 4°C) were then added to the 10 ml of cell suspension, mixed 
by inverting and incubated on ice for 10 minutes. The cell nuclei were pelleted by centrifuging in a Beckman 
swinging bucket rotor at 2500 rpm at 4°C for 15 minutes. The supernatant was discarded and the nuclei were 
suspended with a vortex into 2 ml Buffer C 1 (at 4°C) and 6 ml ddH 2 0, followed by a second 4°C centrifugation 
at 2500 rpm for 15 minutes. The nuclei were then resuspended into the residual buffer using 200 (A per tip. 
5 G2 buffer (10 ml) was added to the suspended nuclei while gentle vortexing was applied. Upon completion of 
buffer addition, vigorous vortexing was applied for 30 seconds. Quiagen protease (200 pX, prepared as indicated 
above) was added and incubated at 50°C for 60 minutes. The incubation and centrifugation was repeated until 
the lysates were clear (e.g., incubating additional 30-60 minutes, pelleting at 3000 x g for 10 min., 4°C). 
Solid human tumor sample preparation and lysis: 
10 Tumor samples were weighed and placed into 50 ml conical tubes and held on ice. Processing was 

limited to no more than 250 mg tissue per preparation (1 tip/preparation). The protease solution was freshly 
prepared by diluting into 6.25 ml cold ddH 2 0 to a final concentration of 20 mg/ml and stored at 4°C. G2 buffer 
(20 ml) was prepared by diluting DNAse A to a final concentration of 200 mg/ml (from 100 mg/ml stock). The 
tumor tissue was homogenated in 19 ml G2 buffer for 60 seconds using the large tip of the polytron in a laminar- 
15 flow TC hood in order to avoid inhalation of aerosols, and held at room temperature. Between samples, the 
polytron was cleaned by spinning at 2 x 30 seconds each in 2L ddH 2 0, followed by G2 buffer (50 ml). If tissue 
was still present on the generator tip, the apparatus was disassembled and cleaned. 

Quiagen protease (prepared as indicated above, 1.0 ml) was added, followed by vortexing and 
incubation at 50°C for 3 hours. The incubation and centrifugation was repeated until the lysates were clear (e.g. , 
20 incubating additional 30-60 minutes, pelleting at 3000 x g for 10 min., 4°C). 
Human blood preparation and lysis: 

Blood was drawn from healthy volunteers using standard infectious agent protocols and citrated into 10 
ml samples per tip. Quiagen protease was freshly prepared by dilution into 6.25 ml cold ddH 2 0 to a final 
concentration of 20 mg/ml and stored at 4°C. G2 buffer was prepared by diluting RNAse A to a final 

25 concentration of 200 ^g/ml from 100 mg/ml stock. The blood (10 ml) was placed into a 50 ml conical tube and 
10 ml CI buffer and 30 ml ddH 2 0 (both previously equilibrated to 4°C) were added, and the components mixed 
by inverting and held on ice for 10 minutes. The nuclei were pelleted with a Beckman swinging bucket rotor 
at 2500 rpm, 4°C for 15 minutes and the supernatant discarded. With a vortex, the nuclei were suspended into 
2 ml CI buffer (4°C) and 6 ml ddH 2 0 (4°C). Vortexing was repeated until the pellet was white. The nuclei were 

30 then suspended into the residual buffer using a 200 iA tip. G2 buffer (10 ml) were added to the suspended nuclei 
while gently vortexing, followed by vigorous vortexing for 30 seconds. Quiagen protease was added (200 p\) 
and incubated at 50°C for 60 minutes. The incubation and centrifugation was repeated until the lysates were clear 
(e.g., incubating additional 30-60 minutes, pelleting at 3000 x g for 10 min., 4°C). 
Purification of cleared lysates: 

35 (1) Isolation of genomic DNA: 

Genomic DNA was equilibrated (1 sample per maxi tip preparation) with 10 ml QBT buffer. QF elution 
buffer was equilibrated at 50°C. The samples were vortexed for 30 seconds, then loaded onto equilibrated tips 
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and drained by gravity. The tips were washed with 2 x 15 ml QC buffer. The DNA was eluted into 30 ml 

silanized, autoclaved 30 ml Corex tubes with 15 ml QF buffer (50°C). Isopropanol (10.5 ml) was added to each 

sample, the tubes covered with parafin and mixed by repeated inversion until the DNA precipitated. Samples 

were pelleted by centrifugation in the SS-34 rotor at 15,000 rpm for 10 minutes at 4°C. The pellet location was 

marked, the supernatant discarded, and 10 ml 70% ethanol (4°C) was added. Samples were pelleted again by 

5 centrifugation on the SS-34 rotor at 10,000 rpm for 10 minutes at 4°C. The pellet location was marked and the 

supernatant discarded. The rubes were then placed on their side in a drying rack and dried 10 minutes at 37°C, 

taking care not to overdry the samples. 

After drying, the pellets were dissolved into 1.0 ml TE (pH 8.5) and placed at 50°C for 1-2 hours. 

> 

Samples were held overnight at 4°C as dissolution continued. The DNA solution was then transferred to 1 .5 ml 

10 tubes with a 26 gauge needle on a tuberculin syringe. The transfer was repeated 5x in order to shear the DNA. 
Samples were then placed at 50°C for 1-2 hours. 

(2) Quantitation of genomic DNA and preparation for gene amplification assay: 
The DNA levels in each tube were quantified by standard A 260 , A 2S o spectrophotometry on a 1:20 
dilution (5 jA DNA + 95 (A ddH 2 0) using the 0. 1 ml quartz cuvetts in the Beckman DU640 spectrophotometer. 

1 5 A 260 /A 28O ratios were in the range of 1 .8-1 .9. Each DNA samples was then diluted further to approximately 200 
ng/mi in TE (pH 8.5). If the original material was highly concentrated (about 700 ngfjA), the material was 
placed at 50°C for several hours until resuspended. 

Fluorometric DNA quantitation was then performed on the diluted material (20-600 ng/ml) using the 
manufacturer's guidelines as modified below. This was accomplished by allowing a Hoeffer DyNA Quant 200 

20 fluorometer to warm-up for about 15 minutes. The Hoechst dye working solution (#H33258, 10 fA t prepared 
within 12 hours of use) was diluted into 100 ml 1 x TNE buffer. A 2 ml cuvette was filled with the fluorometer 
solution, placed into the machine, and the machine was zeroed. pGEM 3Zf(+) (2 [A, lot #360851026) was 
added to 2 ml of fluorometer solution and calibrated at 200 units. An additional 2 of pGEM 3Zf(+) DNA 
was then tested and the reading confirmed at 400 +/- 10 units. Each sample was then read at least in triplicate. 

25 When 3 samples were found to be within 10% of each other, their average was taken and this value was used 
as the quantification value. 

The fluorometricly determined concentration was then used to dilute each sample to 10 ng//A in ddH 2 0. 
This was done simultaneously on all template samples for a single TaqMan plate assay, and with enough material 
to run 500-1000 assays. The samples were tested in triplicate with Taqman™ primers and probe both B-actin 

30 and GAPDH on a single plate with normal human DNA and no-template controls. The diluted samples were 
used provided that the CT value of normal human DNA subtracted from test DNA was +A 1 Ct. The diluted, 
lot-qualified genomic DNA was stored in 1 .0 ml aliquots at -80°C. Aliquots which were subsequently to be used 
in the gene amplification assay were stored at 4°C. Each 1 ml aliquot is enough for 8-9 plates or 64 tests. 
Gene amplification assay: 

35 The PRO 1800, PR0539, PR03434 and PRO 1927 compounds of the invention were screened in the 

following primary tumors and the resulting ACt values greater than or equal to 1.0 are reported in Table 7 
below. 
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Table 7 (ACt values in lung and colon primary tumor models) 
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EXAMPLE 17 : Induction of Pancreatic P-Cell Precursor Proliferation (Assay 117) 

This assay shows that certain polypeptides of the invention act to induce an increase in the number of 
pancreatic p-cell precursor cells and, therefore, are useful for treating various insulin deficient states in 
mammals, including diabetes mellitus. The assay is performed as follows. The assay uses a primary culture 
of mouse fetal pancreatic cells and the primary readout is an alteration in the expression of markers that represent 
5 either p-cell precursors or mature P-cells. Marker expression is measured by real time quantitative PCR (RTQ- 
PCR); wherein the marker being evaluated is a transcription factor called Pdxl. 

The pancreata are dissected from El 4 embryos (CD1 mice). The pancreata are then digested with 
collagenase/dispase in F12/DMEM at 37°C for 40 to 60 minutes (collagenase/dispase, 1.37 mg/ml, Boehringer 
Mannheim, #1097113). The digestion is then neutralized with an equal volume of 5% BSA and the cells are 

10 washed once with RPMI1640. At day 1, the cells are seeded into 12- well tissue culture plates (pre-coated with 
laminin, 20/xg/ml in PBS, Boehringer Mannheim, #124317). Cells from pancreata from 1-2 embryos are 
distributed per well. The culture medium for this primary cuture is 14F/1640. At day 2, the media is removed 
and the attached cells washed with RPMI/1640. Two mis of minimal media are added in addition to the protein 
to be tested. At day 4, the media is removed and RNA prepared from the cells and marker expression analyzed 

15 by real time quantitative RT-PCR. A protein is considered to be active in the assay if it increases the expression 
of the relevant p-cell marker as compared to untreated controls. 



Group C : (in 10ml 100% ethanol) 

Hydrocortisone, 2/d of 5X10" 3 M (Sigma #H0135) 
Progesterone, 100 fil of IX 10' 3 M (Sigma #P6149) 
Forskolin, 500/J of 20mM (Calbiochem #344270) 
35 Minimal media: 

RPMI 1640 plus transferrin (10 fig/ml), insulin (1 /xg/ml), gentamycin (100 ng/ml), aprotinin (50 ftg/ml) 
and BPE (15 /xg/ml). 



20 



14F/1640 is RPMI1640 (Gibco) plus the following: 
group A 1:1000 
group B 1:1000 

recombinant human insulin 10 /ig/ml 

Aprotinin (50jtg/ml) 1:2000 (Boehringer manheim #981532) 
Bovine pituitary extract (BPE) 60/ig/ml 
Gentamycin 100 ng/ml 



25 



30 



Group A : (in 10ml PBS) 

Transferrin, lOOmg (Sigma T2252) 
Epidermal Growth Factor, 100/xg (BRL 100004) 
Triiodothyronine, 10/xl of 5xl0" 6 M (Sigma T5516) 
Ethanolamine, lOO/d of IQr 1 M (Sigma E0135) 
Phosphoethalamine, 100/xl of 10* 1 M (Sigma P0503) 
Selenium, 4pl of 10 1 M (Aesar #12574) 
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Defined media: 

RPMI 1640 plus transferrin (10 /xg/ml), insulin (1 pg/ml), gentamycin (100 ng/ml) and aprotinin (50 

pig/ml). 

The following polypeptide was positive in this assay: PRO 1868. 

5 EXAMPLE 18 : Induction of Pancreatic P-Cell Precursor Differentiation (Assay 89) 

This assay shows that certain polypeptides of the invention act to induce differentiation of pancreatic 
P-cell precursor cells into mature pancreatic p-cells and, therefore, are useful for treating various insulin 
deficient states in mammals, including diabetes mellitus. The assay is performed as follows. The assay uses 
a primary culture of mouse fetal pancreatic cells and the primary readout is an alteration in the expression of 

10 markers that represent either p-cell precursors or mature P-cells. Marker expression is measured by real time 
quantitative PCR (RTQ-PCR); wherein the marker being evaluated is insulin. 

The pancreata are dissected from E14 embryos (CD1 mice). The pancreata are then digested with 
collagenase/dispase in F12/DMEM at 37°C for 40 to 60 minutes (collagenase/dispase, 1 .37 mg/ml, Boehringer 
Mannheim, #10971 13). The digestion is then neutralized with an equal volume of 5% BSA and the cells are 

15 washed once with RPMI 1640. At day 1, the cells are seeded into 12-well tissue culture plates (pre-coated with 
laminin, 20/xg/ml in PBS, Boehringer Mannheim, #124317). Cells from pancreata from 1-2 embryos are 
distributed per well. The culture medium for this primary cuture is 14F/1640. At day 2, the media is removed 
and the attached cells washed with RPMI/1640. Two mis of minimal media are added in addition to the protein 
to be tested. At day 4, the media is removed and RNA prepared from the cells and marker expression analyzed 

20 by real time quantitative RT-PCR. A protein is considered to be active in the assay if it increases the expression 
of the relevant P-cell marker as compared to untreated controls. 
14F/1640 is RPMI1640 (Gibco) plus the following: 
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group A 1:1000 
group B 1:1000 

recombinant human insulin 10 /xg/ml 

Aprotinin (50pg/ml) 1:2000 (Boehringer manheim #981532) 
Bovine pituitary extract (BPE) 60/ig/ml 
Gentamycin 100 ng/ml 



30 



35 



Group A : (in 10ml PBS) 

Transferrin, lOOmg (Sigma T2252) 
Epidermal Growth Factor, 100/ig (BRL 100004) 
Triiodothyronine, 10/xl of 5xl0 6 M (Sigma T5516) 
EthanoJamine, 100/*] of 10" 5 M (Sigma E0135) 
Phosphoethalamine, 100/xl of 10 1 M (Sigma P0503) 
Selenium, 4 pi of 10 ! M (Aesar #12574) 



Group C : (in iOml 100% ethanol) 

Hydrocortisone, 2ptl of 5X10" 3 M (Sigma #H0135) 
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Progesterone, 100^1 of 1X10" 3 M (Sigma #P6149) 
Forskolin, 500/d of 20mM (Calbiochem #344270) 
Minimal media: 

RPMI 1640 plus transferrin (10 /ig/ml), insulin(l /xg/ml), gentamycin(100ng/ml), aprotinin (50 ^tg/ml) 
and BPE (15 jig/ml). 
5 Defined media: 

RPMI 1640 plus transferrin (10 pg/m\), insulin (1 /xg/ml), gentamycin (100 ng/ml) and aprotinin (50 

/ig/ml). 

The following polypeptide was positive in this assay: PRO 1863. 

10 EXAMPLE 19 : Mouse Kidney Mesangial Cell Proliferation Assay (Assay 92) 

This assay shows that certain polypeptides of the invention act to induce proliferation of mammalian 
kidney mesangial cells and, therefore, are useful for treating kidney disorders associated with decreased 
mesangial cell function such as Berger disease or other nephropathies associated with Schonlein-Henoch purpura, 
celiac disease, dermatitis herpetiformis or Crohn disease. The assay is performed as follows. On day one, 

1 5 mouse kidney mesangial cells are plated on a 96 well plate in growth media (3:1 mixture of Dulbecco's modified 
Eagle's medium and Ham's F12 medium, 95% fetal bovine serum, 5% supplemented with 14 mM HEPES) and 
grown overnight. On day 2, PRO polypeptides are diluted at 2 concentrations^ % and 0.1%) in serum-free 
medium and added to the cells. Control samples are serum-free medium alone. On day 4, 20fi\ of the Cell Titer 
96 Aqueous one solution reagent (Progema) was added to each well and the colormetric reaction was allowed 

20 to proceed for 2 hours. The absorbance (OD) is then measured at 490 nm. A positive in the assay is anything 
that gives an absorbance reading which is at least 15% above the control reading. 
The following polypeptide tested positive in this assay: PRO 19 17. 

EXAMPLE 20 : Fibroblast (BHK-21) Proliferation (Assay 98) 

25 This assay shows that certain polypeptides of the invention act to induce proliferation of mammalian 

fibroblast cells in culture and, therefore, function as useful growth factors in mammalian systems. The assay 
is performed as follows. BHK-21 fibroblast cells plated in standard growth medium at 2500 cells/well in a total 
volume of 100 jul. The PRO polypeptide, P-FGF (positive control) or nothing (negative control) are then added 
to the wells in the presence of Ifig/ml of heparin for a total fmal volume of 200 pi. The cells are then incubated 

30 at 37°C for 6 to 7 days. After incubation, the media is removed, the cells are washed with PBS and then an acid 
phosphatase substrate reaction mixture (100 /xl/well) is added. The cells are then incubated at 37°C for 2 hours. 
10 (A per well of IN NaOH is then added to stop the acid phosphatase reaction. The plates are then read at OD 
405nm. A positive in the assay is acid phosphatase activity which is at least 50% above the negative control. 
The following polypeptide tested positive in this assay: PR0982. 

35 
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EXAMPLE 21 : Chondrocyte Re-differentiation Assa y (Assay 110) 

This assay shows that certain polypeptides of the invention act to induce redifferentiation of 
chondrocytes, therefore, are expected to be useful for the treatment of various bone and/or cartilage disorders 
such as, for example, sports injuries and arthritis. The assay is performed as follows. Porcine chondrocytes 
are isolated by overnight collagenase digestion of articulary cartilage of metacarpophalangeal joints of 4-6 month 

5 old female pigs. The isolated cells are then seeded at 25,000 cells/cm 2 in Ham F-12 containing 10% FBS and 
4 /xg/ml gentamycin. The culture media is changed every third day and the cells are then seeded in 96 well plates 
at 5,000 cells/well in 100/d of the same media without serum and 100 p\ of the test PRO polypeptide, 5 nM 
staurosporin (positive control) or medium alone (negative control) is added to give a final volume of 200 ^tl/welL 
After 5 days of incubation at 37°C, a picture of each well is taken and the differentiation state of the chondrocytes 

10 is determined. A positive result in the assay occurs when the redifferentiation of the chondrocytes is determined 
to be more similar to the positive control than the negative control. 

The following polypeptide tested positive in this assay: PRO 1863. 



EXAMPLE 22 : Use of PRO as a hybridization probe 
15 The following method describes use of a nucleotide sequence encoding PRO as a hybridization probe. 

DNA comprising the coding sequence of full-length or mature PRO as disclosed herein is employed as 
a probe to screen for homologous DN As (such as those encoding naturally-occurring variants of PRO) in human 
tissue cDNA libraries or human tissue genomic libraries. 

Hybridization and washing of filters containing either library DNAs is performed under the following 
20 high stringency conditions. Hybridization of radiolabeled PRO-derived probe to the filters is performed in a 
solution of 50% formamide, 5x SSC, 0. 1 % SDS, 0.1% sodium pyrophosphate, 50 mM sodium phosphate, pH 
6.8, 2x Denhardf s solution, and 10% dextran sulfate at 42°C for 20 hours. Washing of the filters is performed 
in an aqueous solution of 0. ix SSC and 0. 1 % SDS at 42°C. 

DNAs having a desired sequence identity with the DNA encoding full-length native sequence PRO can 
25 then be identified using standard techniques known in the art. 



EXAMPLE 23 : Expression of PRO in E. coli 

This example illustrates preparation of an unglycosylated form of PRO by recombinant expression in 

£. coli, 

30 The DNA sequence encoding PRO is initially amplified using selected PCR primers. The primers 

should contain restriction enzyme sites which correspond to the restriction enzyme sites on the selected 
expression vector. A variety of expression vectors may be employed. An example of a suitable vector is 
pBR322 (derived from E. coli; see Bolivar et al., Gene, 2:95 (1977)) which contains genes for ampicillin and 
tetracycline resistance. The vector is digested with restriction enzyme and dephosphorylated. The PCR 

35 amplified sequences are then ligated into the vector. The vector will preferably include sequences which encode 
for an antibiotic resistance gene, a tip promoter, a polyhis leader (including the first six STII codons, polyhis 
sequence, and enterokinase cleavage site), the PRO coding region, lambda transcriptional terminator, and an 
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argU gene. 

The ligation mixture is then used to transform a selected E, coli strain using the methods described in 
Sambrook et aL, supra. Transforrnants are identified by their ability to grow on LB plates and antibiotic resistant 
colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and DNA 
sequencing. 

Selected clones can be grown overnight in liquid culture medium such as LB broth supplemented with 
antibiotics. The overnight culture may subsequently be used to inoculate a larger scale culture. The cells are 
then grown to a desired optical density, during which the expression promoter is turned on. 

After culturing the cells for several more hours, the cells can be harvested by centrifugation. The cell 
pellet obtained by the centrifugation can be solubilized using various agents known in the art, and the solubilized 
PRO protein can then be purified using a metal chelating column under conditions that allow tight binding of the 
protein. 

PRO may be expressed in E. coli in a poly-His tagged form, using the following procedure. The DNA 
encoding PRO is initially amplified using selected PCR primers. The primers will contain restriction enzyme 
sites which correspond to the restriction enzyme sites on the selected expression vector, and other useful 
sequences providing for efficient and reliable translation initiation, rapid purification on a metal chelation 
column, and proteolytic removal with enterokinase. The PCR-amplified, poly-His tagged sequences are then 
ligated into an expression vector, which is used to transform an E. coli host based on strain 52 (W3110 
fuhA(tonA) Ion galE rpoHts(htpRts) clpP(ladq). Transforrnants are first grown in LB containing 50 mg/ml 
carbenicillin at 30°C with shaking until an O.D.600 of 3-5 is reached. Cultures are then diluted 50-100 fold into 
CRAP media (prepared by mixing 3.57 g (NH 4 ) 2 S0 4 , 0.71 g sodium citrate»2H20, 1.07 g KC1, 5.36 g Difco 
yeast extract, 5.36 g Sheffield hycase SF in 500 mL water, as well as 110 mM MPOS, pH 7.3, 0.55% (w/v) 
glucose and 7 mM MgS0 4 ) and grown for approximately 20-30 hours at 30°C with shaking. Samples are 
removed to verify expression by SDS-PAGE analysis, and the bulk culture is centrifuged to pellet the cells. Cell 
pellets are frozen until purification and refolding. 

E. coli paste from 0.5 to 1 L fermentations (6-10 g pellets) is resuspended in 10 volumes (w/v) in 7 M 
guanidine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and sodium tetrathionate is added to make final 
concentrations of 0. 1M and 0.02 M, respectively, and the solution is stirred overnight at 4°C. This step results 
in a denatured protein with all cysteine residues blocked by sulfitolization. The solution is centrifuged at 40,000 
rpm in a Beckman Ultracentifuge for 30 min. The supernatant is diluted with 3-5 volumes of metal chelate 
column buffer (6 M guanidine, 20 mM Tris, pH 7,4) and filtered through 0.22 micron filters to clarify. The 
clarified extract is loaded onto a 5 ml Qiagen Ni-NTA metal chelate column equilibrated in the metal chelate 
column buffer. The column is washed with additional buffer containing 50 mM imidazole (Calbiochem, Utrol 
grade), pH 7.4. The protein is eluted with buffer containing 250 mM imidazole. Fractions containing the 
desired protein are pooled and stored at 4°C. Protein concentration is estimated by its absorbance at 280 nm 
using the calculated extinction coefficient based on its amino acid sequence. 

The proteins are refolded by diluting the sample slowly into freshly prepared refolding buffer consisting 
of: 20 mM Tris, pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM EDTA. 
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Refolding volumes are chosen so that the final protein concentration is between 50 to 100 micrograms/ml. The 
refolding solution is stirred gently at 4°C for 12-36 hours. The refolding reaction is quenched by the addition 
of TFA to a final concentration of 0.4% (pH of approximately 3). Before further purification of the protein, the 
solution is filtered through a 0.22 micron filter and acetonitrile is added to 2-10% final concentration. The 
refolded protein is chromatographed on a Poros Rl/H reversed phase column using a mobile buffer of 0.1% 

5 TFA with elution with a gradient of acetonitrile from 10 to 80% . Aliquots of fractions with A280 absorbance 
are analyzed on SDS polyacrylamide gels and fractions containing homogeneous refolded protein are pooled. 
Generally, the properly refolded species of most proteins are eluted at the lowest concentrations of acetonitrile 
since those species are the most compact with their hydrophobic interiors shielded from interaction with the 
reversed phase resin. Aggregated species are usually eluted at higher acetonitrile concentrations. In addition 

10 to resolving misfolded forms of proteins from the desired form, the reversed phase step also removes endotoxin 
from the samples. 

Fractions containing the desired folded PRO polypeptide are pooled and the acetonitrile removed using 
a gentle stream of nitrogen directed at the solution. Proteins are formulated into 20 mM Hepes, pH 6.8 with 
0. 14 M sodium chloride and 4% mannitol by dialysis or by gel filtration using G25 Superfine (Pharmacia) resins 
15 equilibrated in the formulation buffer and sterile filtered. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 



EXAMPLE 24 : Expression of PRO in mammalian cells 

This example illustrates preparation of a potentially glycosylated form of PRO by recombinant 

20 expression in mammalian cells. 

The vector, pRK5 (see EP 307,247, published March 15, 1989), is employed as the expression vector. 
Optionally, the PRO DNA is ligated into pRK5 with selected restriction enzymes to allow insertion of the PRO 
DNA using ligation methods such as described in Sambrook et al. , supra . The resulting vector is called pRK5- 
PRO. 

25 In one embodiment, the selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) are 

grown to confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum and 
optionally, nutrient components and/or antibiotics. About 10 fig pRK5-PRO DNA is mixed with about 1 /xg 
DNA encoding the VA RNA gene [Thimmappaya et al., Cell, 31:543 (1982)] and dissolved in 500 p\ of 1 mM 
Tris-HCl, 0.1 mM EDTA, 0.227 M CaCl 2 . To this mixture is added, dropwise, 500 fA of 50 mM HEPES (pH 

30 7.35), 280 mM NaCl, 1.5 mM NaP0 4 , and a precipitate is allowed to form for 10 minutes at 25°C. The 
precipitate is suspended and added to the 293 cells and allowed to settle for about four hours at 37°C. The 
culture medium is aspirated off and 2 ml of 20% glycerol in PBS is added for 30 seconds. The 293 cells are 
then washed with serum free medium, fresh medium is added and the cells are incubated for about 5 days. 

Approximately 24 hours after the transfections, the culture medium is removed and replaced with culture 

35 medium (alone) or culture medium containing 200 /xCi/ml 35 S-cysteine and 200 ^Ci/ml 35 S -methionine. Afte: 
a 12 hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto a 15% 
SDS gel. The processed gel may be dried and exposed to film for a selected period of time to reveal the 
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presence of PRO polypeptide. The cultures containing transfected cells may undergo further incubation (in 
serum free medium) and the medium is tested in selected bioassays. 

In an alternative technique, PRO may be introduced into 293 cells transiently using the dextran sulfate 
method described by Somparyrac et aL, Proc. Natl. Acad. Sci. . 12*7575 (1981). 293 cells are grown to 
maximal density in a spinner flask and 700 fig pRK5-PRO DNA is added. The cells are first concentrated from 
5 the spinner flask by centrifugation and washed with PBS. The DNA-dextran precipitate is incubated on the cell 
pellet for four hours. The cells are treated with 20% glycerol for 90 seconds, washed with tissue culture 
medium, and re-introduced into the spinner flask containing tissue culture medium, 5 fig/ml bovine insulin and 
0. 1 figlm\ bovine transferrin. After about four days, the conditioned media is centrifuged and filtered to remove 
cells and debris. The sample containing expressed PRO can then be concentrated and purified by any selected 
10 method, such as dialysis and/or column chromatography. 

In another embodiment, PRO can be expressed in CHO cells. The pRK5-PRO can be transfected into 
j^; CHO cells using known reagents such as CaP0 4 or DEAE-dextran. As described above, the cell cultures can 

q be incubated, and the medium replaced with culture medium (alone) or medium containing a radiolabel such as 

y»; 35 S-methionine. After determining the presence of PRO polypeptide, the culture medium may be replaced with 

If: 15 serum free medium. Preferably, the cultures are incubated for about 6 days, and then the conditioned medium 
C is harvested. The medium containing the expressed PRO can then be concentrated and purified by any selected 

method. 

H= Epitope-tagged PRO may also be expressed in host CHO cells. The PRO may be subcloned out of the 

pRK5 vector. The subclone insert can undergo PCR to fuse in frame with a selected epitope tag such as a poly- 
\\ 20 his tag into a Baculovirus expression vector. The poly-his tagged PRO insert can then be subcloned into a SV40 
driven vector containing a selection marker such as DHFR for selection of stable clones. Finally, the CHO cells 
can be transfected (as described above) with the SV40 driven vector. Labeling may be performed, as described 
above, to verify expression. The culture medium containing the expressed poly-His tagged PRO can then be 
concentrated and purified by any selected method, such as by Ni 2+ -chelate affinity chromatography. 
25 PRO may also be expressed in CHO and/or COS cells by a transient expression procedure or in CHO 

cells by another stable expression procedure. 

Stable expression in CHO cells is performed using the following procedure. The proteins are expressed 
as an IgG construct (immunoadhesin), in which the coding sequences for the soluble forms (e.g. extracellular 
domains) of the respective proteins are fused to an IgGl constant region sequence containing the hinge, CH2 and 
30 CH2 domains and/or is a poly-His tagged form. 

Following PCR amplification, the respective DNAs are subcloned in a CHO expression vector using 
standard techniques as described in Ausubel et aL, Current Protocols of Molecular Biology. Unit 3.16, John 
Wiley and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5* and 3' 
of the DNA of interest to allow the convenient shuttling of cDNA's. The vector used expression in CHO cells 
35 is as described in Lucas et aL, Nuci. Acids Res. 24:9 (1774-1779 (1996), and uses the SV40 early 
promoter/enhancer to drive expression of the cDNA of interest and dihydrofolate reductase (DHFR). DHFR 
expression permits selection for stable maintenance of the plasmid following transfection. 

124 



Twelve micrograms of the desired plasmid DNA is introduced into approximately 10 million CHO cells 
using commercially available transfection reagents Superfect* (Quiagen), Dosper* or Fugene* (Boehringer 
Mannheim). The cells are grown as described in Lucas et aL, supra . Approximately 3 x 10 7 cells are frozen 
in an ampule for further growth and production as described below. 

The ampules containing the plasmid DNA are thawed by placement into water bath and mixed by 
5 vortexing. The contents are pipetted into a centrifuge tube containing 10 mLs of media and centrifuged at 1000 
rpm for 5 minutes. The supernatant is aspirated and the cells are resuspended in 10 mL of selective media (0.2 
jtzm filtered PS20 with 5% 0.2 jum diafiltered fetal bovine serum). The cells are then aliquoted into a 100 mL 
spinner containing 90 mL of selective media. After 1-2 days, the cells are transferred into a 250 mL spinner 
filled with 150 mL selective growth medium and incubated at 37°C. After another 2-3 days, 250 mL, 500 mL 

10 and 2000 mL spinners are seeded with 3 x 10 5 cells/mL. The cell media is exchanged with fresh media by 
centrifugation and resuspension in production medium. Although any suitable CHO media may be employed, 
a production medium described in U.S. Patent No. 5,122,469, issued June 16, 1992 may actually be used. A 
3L production spinner is seeded at 1.2 x 10 6 cells/mL. On day 0, the cell number pH ie determined. On day 
1, the spinner is sampled and sparging with filtered air is commenced. On day 2, the spinner is sampled, the 

15 temperature shifted to 33°C, and 30 mL of 500 g/L glucose and 0.6 mL of 10% antifoam (e.g., 35% 
polydimethylsiloxane emulsion, Dow Corning 365 Medical Grade Emulsion) taken. Throughout the production, 
the pH is adjusted as necessary to keep it at around 7.2. After 10 days, or until the viability dropped below 
70 % , the cell culture is harvested by centrifugation and filtering through a 0.22 jum filter. The filtrate was either 
stored at 4°C or immediately loaded onto columns for purification. 

20 For the poly-His tagged constructs, the proteins are purified using a Ni-NTA column (Qiagen). Before 

purification, imidazole is added to the conditioned media to a concentration of 5 mM. The conditioned media 
is pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCl 
and 5 mM imidazole at a flow rate of 4-5 ml/min. at 4°C. After loading, the column is washed with additional 
equilibration buffer and the protein eluted with equilibration buffer containing 0.25 M imidazole. The highly 

25 purified protein is subsequently desalted into a storage buffer containing 10 mM Hepes, 0. 14 M NaCl and 4% 
mannitol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column and stored at -80°C. 

Immunoadhesin (Fc-containing) constructs are purified from the conditioned media as follows. The 
conditioned medium is pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 
mM Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer 

30 before elution with 100 mM citric acid, pH 3.5. The eluted protein is immediately neutralized by collecting 1 
ml fractions into tubes containing 275 juL of 1 M Tris buffer, pH 9. The highly purified protein is subsequently 
desalted into storage buffer as described above for the poly-His tagged proteins. The homogeneity is assessed 
by SDS polyacrylamide gels and by N-terminal amino acid sequencing by Edman degradation. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

35 
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EXAMPLE 25 : Expression of PRO in Yeast 

The following method describes recombinant expression of PRO in yeast. 

First, yeast expression vectors are constructed for intracellular production or secretion of PRO from 
the ADH2/GAPDH promoter. DN A encoding PRO and the promoter is inserted into suitable restriction enzyme 
sites in the selected plasmid to direct intracellular expression of PRO. For secretion, DNA encoding PRO can 
5 be cloned into the selected plasmid, together with DNA encoding the ADH2/GAPDH promoter, a native PRO 
signal peptide or other mammalian signal peptide, or, for example, a yeast alpha-factor or invertase secretory 
signal/leader sequence, and linker sequences (if needed) for expression of PRO. 

Yeast cells, such as yeast strain AB1 10, can then be transformed with the expression plasmids described 
above and cultured in selected fermentation media. The transformed yeast supernatants can be analyzed by 
10 precipitation with 10% trichloroacetic acid and separation by SDS-PAGE, followed by staining of the gels with 
Coomassie Blue stain. 

Recombinant PRO can subsequently be isolated and purified by removing the yeast cells from the 
fermentation medium by centrifugation and then concentrating the medium using selected cartridge filters. The 
concentrate containing PRO may further be purified using selected column chromatography resins. 
15 Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 26 : Expression of PRO in Baculovirus-Infected Insect Cells 

The following method describes recombinant expression of PRO in Baculovirus-infected insect cells. 
The sequence coding for PRO is fused upstream of an epitope tag contained within a baculovirus 

20 expression vector. Such epitope tags include poly-his tags and immunoglobulin tags (like Fc regions of IgG). 
A variety of plasmids may be employed, including plasmids derived from commercially available plasmids such 
as pVL1393 (Novagen). Briefly, the sequence encoding PRO or the desired portion of the coding sequence of 
PRO such as the sequence encoding the extracellular domain of a transmembrane protein or the sequence 
encoding the mature protein if the protein is extracellular is amplified by PCR with primers complementary to 

25 the 5' and 3* regions. The 5* primer may incorporate flanking (selected) restriction enzyme sites. The product 
is then digested with those selected restriction enzymes and subcloned into the expression vector. 

Recombinant baculovirus is generated by co-transfecting the above plasmid and BaculoGold™ virus 
DNA (Pharmingen) into Spodoptera frugiperda ( H Sf9 rt ) cells (ATCC CRL 1711) using lipofectin (commercially 
available from GIBCO-BRL). After 4 - 5 days of incubation at 28°C, the released viruses are harvested and used 

30 for further amplifications. Viral infection and protein expression are performed as described by O'Reilley et 
al., Baculovirus expression vectors: A Laboratory Manual, Oxford: Oxford University Press (1994). 

Expressed poly-his tagged PRO can then be purified, for example, by Ni 2+ -chelate affinity 
chromatography as follows. Extracts are prepared from recombinant virus-infected Sf9 cells as described by 
Rupert et al., Nature , 362:175-179 (1993). Briefly, Sf9 cells are washed, resuspended in sonication buffer (25 

35 mL Hepes, pH 7.9; 12.5 mM MgCl 2 ; 0. 1 mM EDTA; 10% glycerol; 0. 1 % NP-40; 0.4 M KC1), and sonicated 
twice for 20 seconds on ice. The sonicates are cleared by centrifugation, and the supernatant is diluted 50-fold 
in loading buffer (50 mM phosphate, 300 mM NaCl, 10% glycerol, pH 7.8) and filtered through a 0.45 jum 
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filler. A Ni 2+ -NTA agarose column (commercially available from Qiagen) is prepared with a bed volume of 5 
mL, washed with 25 mL of water and equilibrated with 25 mL of loading buffer. The filtered cell extract is 
loaded onto the column at 0.5 mL per minute. The column is washed to baseline A 280 with loading buffer, at 
which point fraction collection is started. Next, the column is washed with a secondary wash buffer (50 mM 
phosphate; 300 mM NaCl, 10% glycerol, pH 6.0), which elutes nonspecifically bound protein. After reaching 
5 A 280 baseline again, the column is developed with a 0 to 500 mM Imidazole gradient in the secondary wash 
buffer. One mL fractions are collected and analyzed by SDS-PAGE and silver staining or Western blot with 
Ni 2+ -NTA-conjugated to alkaline phosphatase (Qiagen). Fractions containing the eluted His 10 -tagged PRO are 
pooled and dialyzed against loading buffer. 

Alternatively, purification of the IgG tagged (or Fc tagged) PRO can be performed using known 
10 chromatography techniques, including for instance, Protein A or protein G column chromatography. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 27 : Preparation of Antibodies that Bind PRO 

This example illustrates preparation of monoclonal antibodies which can specifically bind PRO. 

15 Techniques for producing the monoclonal antibodies are known in the art and are described, for 

instance, in Goding, supra. Immunogens that may be employed include purified PRO, fusion proteins containing 
PRO, and cells expressing recombinant PRO on the cell surface. Selection of the immunogen can be made by 
the skilled artisan without undue experimentation. 

Mice, such as Balb/c, are immunized with the PRO immunogen emulsified in complete Freund's 

20 adjuvant and injected subcutaneously or intraperitoneally in an amount from 1-100 micrograms. Alternatively, 
the immunogen is emulsified in M PL-TDM adjuvant (Ribi Immunochemical Research, Hamilton, MT) and 
injected into the animal's hind foot pads. The immunized mice are then boosted 10 to 12 days later with 
additional immunogen emulsified in the selected adjuvant. Thereafter, for several weeks, the mice may also be 
boosted with additional immunization injections. Serum samples may be periodically obtained from the mice 

25 by retro-orbital bleeding for testing in ELISA assays to detect anti-PRO antibodies. 

After a suitable antibody titer has been detected, the animals "positive" for antibodies can be injected 
with a final intravenous injection of PRO. Three to four days later, the mice are sacrificed and the spleen cells 
are harvested. The spleen cells are then fused (using 35% polyethylene glycol) to a selected murine myeloma 
cell line such as P3X63AgU.l, available from ATCC, No. CRL 1597. The fusions generate hybridoma cells 

30 which can then be plated in 96 well tissue culture plates containing HAT (hypoxanthine, aminopterin, and 
thymidine) medium to inhibit proliferation of non-fused cells, myeloma hybrids, and spleen cell hybrids. 

The hybridoma cells will be screened in an ELISA for reactivity against PRO. Determination of 
"positive" hybridoma cells secreting the desired monoclonal antibodies against PRO is within the skill in the art. 
The positive hybridoma cells can be injected intraperitoneally into syngeneic Balb/c mice to produce 

35 ascites containing the anti-PRO monoclonal antibodies. Alternatively, the hybridoma cells can be grown in tissue 
culture flasks or roller bottles. Purification of the monoclonal antibodies produced in the ascites can be 
accomplished using ammonium sulfate precipitation, followed by gel exclusion chromatography. Alternatively, 
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affinity chromatography based upon binding of antibody to protein A or protein G can be employed. 



EXAMPLE 28 : Purification of PRO Polypeptides Using Specific Antibodies 

Native or recombinant PRO polypeptides may be purified by a variety of standard techniques in the art 
of protein purification. For example, pro-PRO polypeptide, mature PRO polypeptide, or pre-PRO polypeptide 
5 is purified by immunoaffmity chromatography using antibodies specific for the PRO polypeptide of interest. In 
general, an immunoaffmity column is constructed by covalently coupling the anti-PRO polypeptide antibody to 
an activated chromatographic resin. 

Polyclonal immunoglobulins are prepared from immune sera either by precipitation with ammonium 
sulfate or by purification on immobilized Protein A (Pharmacia LKB Biotechnology, Piscataway, NJ.). 
10 Likewise, monoclonal antibodies are prepared from mouse ascites fluid by ammonium sulfate precipitation or 
chromatography on immobilized Protein A. Partially purified immunoglobulin is covalently attached to a 
chromatographic resin such as CnBr-activated SEPH AROSE™ (Pharmacia LKB Biotechnology). The antibody 
is coupled to the resin, the resin is blocked, and the derivative resin is washed according to the manufacturer's 
instructions. 

1 ^ Sucn ^ immunoaffmity column is utilized in the purification of PRO polypeptide by preparing a fraction 

from cells containing PRO polypeptide in a soluble form. This preparation is derived by solubilization of the 
whole cell or of a subcellular fraction obtained via differential centrifugation by the addition of detergent or by 
other methods well known in the art. Alternatively, soluble PRO polypeptide containing a signal sequence may 
be secreted in useful quantity into the medium in which the cells are grown. 

20 A soluble PRO polypeptide-containing preparation is passed over the immunoaffmity column, and the 

column is washed under conditions that allow the preferential absorbance of PRO polypeptide (e.g., high ionic 
strength buffers in the presence of detergent). Then, the column is eluted under conditions that disrupt 
antibody/PRO polypeptide binding (e.g. , a low pH buffer such as approximately pH 2-3, or a high concentration 
of a chaotrope such as urea or thiocyanate ion), and PRO polypeptide is collected. 

25 

EXAMPLE 29 : Drug Screening 

This invention is particularly useful for screening compounds by using PRO polypeptides or binding 
fragment thereof in any of a variety of drug screening techniques. The PRO polypeptide or fragment employed 
in such a test may either be free in solution, affixed to a solid support, borne on a cell surface, or located 

30 intracellularly. One method of drug screening utilizes eukaryotic or prokaryotic host cells which are stably 
transformed with recombinant nucleic acids expressing the PRO polypeptide or fragment. Drugs are screened 
against such transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can be 
used for standard binding assays. One may measure, for example, the formation of complexes between PRO 
polypeptide or a fragment and the agent being tested. Alternatively, one can examine the diminution in complex 

35 formation between the PRO polypeptide and its target cell or target receptors caused by the agent being tested. 

Thus, the present invention provides methods of screening for drugs or any other agents which can 
affect a PRO polypeptide-associated disease or disorder. These methods comprise contacting such an agent with 
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an PRO polypeptide or fragment thereof and assaying (I) for the presence of a complex between the agent and 
the PRO polypeptide or fragment, or (ii) for the presence of a complex between the PRO polypeptide or fragment 
and the cell, by methods well known in the art. In such competitive binding assays, the PRO polypeptide or 
fragment is typically labeled. After suitable incubation, free PRO polypeptide or fragment is separated from that 
present in bound form, and the amount of free or uncomplexed label is a measure of the ability of the particular 
5 agent to bind to PRO polypeptide or to interfere with the PRO polypeptide/cell complex. 

Another technique for drug screening provides high throughput screeningfor compounds having suitable 
binding affinity to a polypeptide and is described in detail in WO 84/03564, published on September 13, 1984. 
Briefly stated, large numbers of different small peptide test compounds are synthesized on a solid substrate, such 
as plastic pins or some other surface. As applied to a PRO polypeptide, the peptide test compounds are reacted 
10 with PRO polypeptide and washed. Bound PRO polypeptide is detected by methods well known in the art. 
Purified PRO polypeptide can also be coated directly onto plates for use in the aforementioned drug screening 
techniques. In addition, non-neutralizing antibodies can be used to capture the peptide and immobilize it on the 
solid support. 

This invention also contemplates the use of competitive drug screening assays in which neutralizing 
15 antibodies capable of binding PRO polypeptide specifically compete with a test compound for binding to PRO 
polypeptide or fragments thereof. In this manner, the antibodies can be used to detect the presence of any 
peptide which shares one or more antigenic determinants with PRO polypeptide. 

EXAMPLE 30 : Rational Drug Design 

20 The goal of rational drug design is to produce structural analogs of biologically active polypeptide of 

interest (i.e. , a PRO polypeptide) or of small molecules with which they interact, e.g. , agonists, antagonists, or 
inhibitors. Any of these examples can be used to fashion drugs which are more active or stable forms of the 
PRO polypeptide or which enhance or interfere with the function of the PRO polypeptide in vivo (c.f. , Hodgson, 
Bio/Technology. 9: 19-21 (1991)). 

25 In one approach, the three-dimensional structure of the PRO polypeptide, or of an PRO 

polypeptide-inhibitor complex, is determined by x-ray crystallography, by computer modeling or, most typically, 
by a combination of the two approaches. Both the shape and charges of the PRO polypeptide must be ascertained 
to elucidate the structure and to determine active site(s) of the molecule. Less often, useful information regarding 
the structure of the PRO polypeptide may be gained by modeling based on the structure of homologous proteins. 

30 In both cases, relevant structural information is used to design analogous PRO polypeptide-like molecules or to 
identify efficient inhibitors. Useful examples of rational drug design may include molecules which have improved 
activity or stability as shown by Braxton and Wells, Biochemistry. 3k 7796-7801 (1992) or which act as 
inhibitors, agonists, or antagonists of native peptides as shown by Athauda et aL, J. Biochem. » 113:742-746 
(1993). 

35 !t is also possible to isolate a target-specific antibody, selected by functional assay, as described above, 

and then to solve its crystal structure. This approach, in principle, yields a pharmacore upon which subsequent 
drug design can be based. It is possible to bypass protein crystallography altogether by generating anti-idiotypic 
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antibodies (anti-ids) to a functional, pharmacologically active antibody. As a mirror image of a mirror image, 
the binding site of the anti-ids would be expected to be an analog of the original receptor. The anti-id could then 
be used to identify and isolate peptides from banks of chemically or biologically produced peptides. The isolated 
peptides would then act as the pharmacore. 

By virtue of the present invention, sufficient amounts of the PRO polypeptide may be made available 
5 to perform such analytical studies as X-ray crystallography. In addition, knowledge of the PRO polypeptide 
amino acid sequence provided herein will provide guidance to those employing computer modeling techniques 
in place of or in addition to x-ray crystallography. 

Deposit of Material 

10 The following materials have been deposited with the American Type Culture Collection, 12301 



Parklawn Drive, Rockville, MD, USA (ATCC): 




Material 


ATCC Dep. No. 


Deposit Date 


DNA35672-2508 


203538 


December 15, 1998 


DNA47465-1561 


203661 


February 9, 1999 


DNA57700-1408 


203583 


January 12, 1999 


DNA688 18-2536 


203657 


February 9, 1999 


DNA59847-2510 


203576 


January 12, 1999 


DNA76400-2528 


203573 


January 12, 1999 


DNA77624-2515 


203553 


December 22, 1998 


DNA7763 1-2537 


203651 


Fevruary 9, 1999 


DNA82307-2531 


203537 


December 15, 1998 



These deposit were made under the provisions of the Budapest Treaty on the International Recognition 
of the Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest 

25 Treaty). This assures maintenance of a viable culture of the deposit for 30 years from the date of deposit. The 
deposits will be made available by ATCC under the terms of the Budapest Treaty, and subject to an agreement 
between Genentech, Inc. and ATCC, which assures permanent and unrestricted availability of the progeny of 
the culture of the deposit to the public upon issuance of the pertinent U.S. patent or upon laying open to the 
public of any U.S. or foreign patent application, whichever comes first, and assures availability of the progeny 

30 to one determined by the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35 
USC § 122 and the Commissioner's rules pursuant thereto (including 37 CFR § 1. 14 with particular reference 
to 886 OG 638). 

The assignee of the present application has agreed that if a culture of the materials on deposit should 
die or be lost or destroyed when cultivated under suitable conditions, the materials will be promptly replaced on 
35 notification with another of the same. Availability of the deposited material is not to be construed as a license 
to practice the invention in contravention of the rights granted under the authority of any government in 
accordance with its patent laws. 

The foregoing written specification is considered to be sufficient to enable one skilled in the art to 
practice the invention. The present invention is not to be limited in scope by the construct deposited, since the 
40 deposited embodiment is intended as a single illustration of certain aspects of the invention and any constructs 
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that are functionally equivalent are within the scope of this invention. The deposit of material herein does not 
constitute an admission that the written description herein contained is inadequate to enable the practice of any 
aspect of the invention, including the best mode thereof, nor is it to be construed as limiting the scope of the 
claims to the specific illustrations that it represents. Indeed, various modifications of the invention in addition 
to those shown and described herein will become apparent to those skilled in the art from the foregoing 
description and fall within the scope of the appended claims. 
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